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Psychometric Evaluation of the Short Self-Regulation Questionnaire
across Three European Countries

The aim of this study was to extend the psychometric evaluation of the Short Self-Regulation
Questionnaire (SSRQ) by assessing the factor structure across three countries from Central and
Eastern Europe. The sample included 1809 students from Slovakia, Lithuania and Hungary.
Based on an initial confirmative factor analysis, a 2-factor structure by Neal and Carey (2005)
was confirmed in the Lithuanian sample. Next, exploratory factor analyses were used on the
Slovak and Hungarian subsamples separately. For both national subsamples, a very similar four
factor solution was found, which was confirmed by confirmatory factor analyses on the rest of
the data. Despite the reduced number of items, the abridged scale did not suffer in terms of its
internal reliability and thus provides an adequate approximation of self-regulation levels as the
entire scale or as the scale with the proposed 4-factor solution.

Key words: SSRQ, self-regulation, psychometric evaluation, university students

René Šebeňa, Olga Orosová
Faculty of Arts, P. J. Safarik University, Kosice,

Slovak Republic

Stefanie Helmer
Leibniz Institute for Prevention Research and

Epidemiology, Germany
Charité – Universitätsmedizin Berlin, Freie

Universität Berlin, Humboldt-Universität zu
Berlin, and Berlin Institute of Health, Institute
for Social Medicine, Epidemiology, and Health

Economics, Germany

Janina Petkeviciene
Faculty of Public Health, Medical Academy,
Lithuanian University of Health Sciences,

Lithuania
Andrea Lukacs

Faculty of Health Care, University of Miskolc,
HungaryFerdinand Salonna

Faculty of Physical Culture, Palacky University,
Olomouc, Czech Republic Rafael Mikolajczyk

 Martin Luther University Halle-Wittenberg,
Germany

Introduction

From a social cognitive perspective, self-regu-
lation is the ability of an individual to manage

his own behavior through observation, evalua-
tion, and consequation. It involves generating
thoughts, feelings, and actions that are planned
and adapted to the attainment of personal goals
(Zimmerman, 2000). Self-regulation refers to the
regular exercise of control over oneself in order
to adapt (Zimmerman, 2000) and bring oneself
in line with preferred standards (Carver &
Scheier, 1998; Vohs & Baumeister, 2004). Self-
regulation correlates with various aspects of
life. For example two longitudinal, prospective
studies of middle school students found that
self-regulation helps students to study, com-
plete homework, behave positively in the class-
room, get better grades, and school attendance
(Duckworth, Quinn, & Tsukayama, 2012;
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Duckworth & Seligman, 2005). In the context of
health and interpersonal relationships, life goals
have been found to be associated with higher
levels of well-being and better mental health
(Martos & Kopp, 2012; Kasser & Ahuvia,
2002; Sheldon, Klinesmith, Houser-Marko,
Osbaldiston, & Gunz, 2007).  Hofer, Bush, and
Kärtner (2011) found among a sample of uni-
versity students that those with higher self-
regulatory capabilities had higher levels of
well-being.  Other  studies  found  self-regula-
tion related to lower depression, anxiety and
stress among university students (e.g., Park,
Edmondson, & Lee, 2012) or low psychopatho-
logical symptoms and better interpersonal rela-
tionships (Tangney, Baumeister, & Boone,
2004).

Self-regulation skills also emerged as the pre-
dictors of avoiding problematic use of the
internet and alcohol (Sebena, Orosova, &
Benka, 2013; Seay & Kraut, 2007). Lower levels
of self-regulation functions were found to be a
risk factor for experiencing alcohol-related con-
sequences and for reductions in alcohol use
and consequences over time for heavier drink-
ing college students (Hustad, Carey, Carey, &
Maisto, 2009).

Self-regulation can also be seen as relevant
with respect to its theoretical implications. It is
a key concept for understanding what the hu-
man self is and how it operates. Self-regulation
is an important function of the human self, one
that helps define self and is relevant with the
self’s executive function, which is related to
self-control, control of the environment (has
some relevance to self-knowledge and to inter-
personal belonging), self-directed behavior or
decision-making and choosing (Baumeister,
Schmeichel, & Vohs, 2007).

This study is based on Miller and Brown’s
(1991) theory, which proposed seven dimen-
sions of self-regulation: 1) informational input,
2) self-monitoring current progress towards a
personal goal, 3) motivation for change, 4) com-

mitment to reaching the goal, 5) development
of a plan to reach the personal goal, 6) work
according to the plan and 7) re-evaluation of
the plan. Miller and Brown’s model implies that
deficits in any one stage can lead to self-regu-
lation difficulties and so individuals may have
problems to regulate their behavior and to
achieve the desired outcomes or goals.

In order to capture the dimensions of the
mentioned Miller and Brown model (1991), the
Self-Regulation Questionnaire (SRQ), a 63-item
instrument was developed. After a psychomet-
ric evaluation of the SRQ, the 7 factors of the
proposed self-regulation theory were not con-
firmed and the total sum score was recommended
as a measure of general self-regulation skills
(Brown, Miller, & Lewandowski, 1999). Carey,
Neal, and Collins (2004) extended the psycho-
metric evaluation of the SRQ by evaluating its
factor structure. However, the results did not
confirm the 7-factor scale but rather a single
factor. From this, 31 of the 63 items loaded sig-
nificantly. As a result, a short form of the SRQ
(SSRQ – Short Self-Regulation Questionnaire)
consisting of these 31 items was produced
(Carey, Neal, & Collins, 2004). The next verifica-
tion of the SSRQ found a 2-factor solution: im-
pulse control and goal setting factors (Neal &
Carey, 2005).

To the best of our knowledge, no valid and
reliable measurement tool for the self-regula-
tion construct exists in the Slovak Republic. It
was decided to choose a previously generated
and tested general measure of self-regulation
rather than a more specific one, so it could be
used in various domains of human functioning.
The aim of this study is to extend the psycho-
metric evaluation of the SSRQ by assessing the
factor structure across three countries from
Central and Eastern Europe (Slovakia, Lithuania
and Hungary).

The study specifically aimed to:
1) confirm the previous 7-factor theoretical

model by Miller and Brown (1991), the 1-factor
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model by Carey, Neal, and Collins (2004) and
the 2-factor model by Neal and Carey (2005).

2) if confirmation failed, it aimed to provide a
exploratory factor analysis across the three na-
tional samples.

Method

Participants

Data were used from the first wave of the Stu-
dent Life Cohort in Europe (SLiCE), a multina-
tional longitudinal study among first year uni-
versity students from several European coun-
tries. This study is based on data collected in
2011. This study has been developed from the
previous activities of the Cross-National Stu-
dent Health Survey (El Ansari et al., 2007). The
multinational cohort was planned for the whole
period of university education. The collaborat-
ing universities were selected according to the
personal contacts of the researchers. This analy-
sis is based on the data from first year students
in Hungary, Lithuania and the Slovak Republic,
where over 500 participants were recruited from
each country. In the three countries, nine uni-
versities took part in the study; four universi-
ties in Kaunas, Lithuania (Lithuanian Univer-
sity of Health Sciences, Kaunas University of
Technology, Aleksandras Stulginskis and
Vytautas Magnus University), two universities
in Hungary (Eötvös Loránd University and the
University of Miskolc) and three universities in

Kosice, Slovak Republic (P. J. Safarik Univer-
sity, the University of Veterinary Medicine, and
the Technical University).

In each location, students were asked to com-
plete self-administered online questionnaires.
The strategies of recruiting respondents dif-
fered at each place because of the structural
differences in the participating countries. The
universities in Lithuania and the Slovak Repub-
lic provided access to the e-mails of all enrolled
first year students. The project was introduced
to students during their lectures and seminars
and an invitation e-mail to participate was sub-
sequently sent out. The Hungarian students
were informed using university newsletters and
other formal as well as informal methods. Fol-
lowing this, they registered on the SLiCE
website and filled in the form. In total, the sample
included 1809 students. The overall response
rate was 22.69% (20.03% in Slovakia, 23.05% in
Lithuania, and 25% in Hungary) when compar-
ing respondents to all enrolled university stu-
dents in the given year at the respective uni-
versities. Generally, the universities included in
this study represented biomedical, social, physi-
cal, and technical sciences.

Characteristics of the Sample

The mean age of the students was 20.15 years
(SD = 3.38). The description of the samples from
the different countries in terms of sex and age
are shown in Table 1.

Table 1 Description of the sample by country

 Slovakia   
N = 649 

Lithuania  
N = 582 

Hungary   
N = 578 

p-value 

Sex    .034* 
Female [%] 73.4 70.3 75.4  
Male [%]  26.6 29.7 24.6  
Age [mean (SD)] 19.61(3.64) 20.00(2.83) 20.84(3.64) <.001 
* Chi-square for comparison of sex proportionality between the three countries 
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Student participation in the study was vol-
untary and anonymous. Students were informed
that by completing the questionnaire they were
providing their informed consent to participate.
They were also informed that they could termi-
nate their participation at any point while filling
out the questionnaire. No incentives were pro-
vided. Permission to conduct the study was
granted by the ethical commissions of the par-
ticipating institutions. Initially, the questionnaire
was compiled in English and subsequently
translated into the local languages using two
independent forward translations for each lan-
guage. The research team reviewed any cases
of disagreement and the authors familiar with
the respective languages, usually native speak-
ers, made the final decisions.

Measures

The measures used in this study were part of
a multi-topical questionnaire assessing health
and health behaviors among university stu-
dents.

Demographic Variables

Students’ sex and age were based on indi-
viduals’ self-reports in the survey.

The Short Self-Regulation Questionnaire.
The SSRQ is a 31-item scale that was designed
to assess self-regulation skills. Items are scored
on a 5-point scale from 1 – strongly disagree to
5 – strongly agree. A previous study by Neal
and Carey (2005) indicates that the SSRQ has
two distinct factors; an impulse control and a
goal-setting factor. Questions on the impulse
control factor include for example: “It’s hard for
me to notice when I’ve had enough (alcohol,
food, sweets),” or “I am able to resist tempta-
tion.” Questions on the goal setting factor in-
clude for example: “Once I have a goal, I can
usually plan how to reach it” or “I am able to
accomplish goals I set for myself”.

Statistical Analysis

Two methods were used to assess the factor
structure of the SSRQ. Principal component
analysis was used to identify the factors in the
whole sample and Structural Equation Model-
ing was used to further confirm the results
across the countries.

Firstly, a confirmatory analysis approach was
employed to test the factor structure of the three
competing models. Secondly, exploratory fac-
tor analyses were conducted. Principal compo-
nent analysis with a direct oblique rotation
(Oblimin) and a covariance matrix as the input
for the 2/3 national subsamples separately were
used. The Goodness of Fit Index (GFI) was com-
puted, which showed how closely the model
replicated the observed covariance matrix. In
order to examine the results of the factor analy-
sis further, an analysis of the individual items
was conducted to assess the reliability and the
convergent properties of the reduced SSRQ
subscales. Then, we tested whether each item
was individually correlated with the sum of the
items in the same factor (item-test correlation)
and the aggregate of the remaining items in that
subscale (item-rest correlation). Finally, the in-
ternal consistency (Cronbach’s Alpha) was com-
puted for each factor, and for each factor minus
one item in order to determine whether drop-
ping an item would increase the overall internal
consistency in a meaningful fashion.

To verify and confirm the factor structure of
the model, Confirmatory Factor Analyses (CFA)
were used. In order to define the good fit, sev-
eral fit indices were applied. A satisfactory de-
gree of fit requires the comparative fit index (CFI)
to be close to 0.95, and the model should be
rejected when these indices are below 0.90
(Brown, 2006). The next fit index was the root
mean squared error of approximation (RMSEA).
A RMSEA below 0.05 indicates an excellent fit,
a value around 0.08 indicates an adequate fit,
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and a value above 0.10 indicates a poor fit.
The PCLOSE measure, which goes with the

RMSEA and provides the probability of a hy-
pothesis test that the RMSEA is no greater than
0.05, should be above 0.05 (Byrne, 2010).

The data analysis was performed using the
statistical program PASW for Windows, ver-
sion 18.0 and Amos 16.

Results

Confirmatory Factor Analyses of Previous
Models

First of all, given that previous studies have
tested the factor structure of the SSRQ, three
competing models using the confirmatory
analysis approach were initially tested on data
that had no missing values. Based on the theo-
rized model (Brown, Miller, & Lewandowski,
1998), the 7-factor solution (Receiving, Evalu-

ating, Triggering, Searching, Formulating,
Implementing, Assessing) was tested on each
national sample. However, this initial model, did
not fit the data well in each selected country
(see Table 2).

The results of Carey, Neal, and Collins (2004)
revealed a 1-factor model on which all 31 items
was loaded. However, testing the single factor
model on each national sample did not provide
an adequate fit to the data either (Table 3). The
modification indices were examined within each
factor structure model, which indicated that a
number of substantial changes would need to
be made in order to achieve a good fitting model.
After that it was decided to test the bi-factorial
structure by Neal and Carey (2005), consider-
ing the Impulse control factor and Goal setting
factor. Neither of these factor structures fitted
the data well for the Slovak and Hungarian na-
tional samples (see Table 4). However, for the
Lithuanian sample, the modification indices in-

Table 2 CFA of the 7-factor theorized model by Brown, Miller and Lewandowski (1998)
 N χ2 (p) GFI CFI RMSEA PCLOSE 
Slovak Republic 649 2537(p<.001) .764 .664 .086 <.001 
Hungary 578 3433(p<.001) .689 .646 .109 <.001 
Lithuania 582 2291(p<.001) .763 .720 .086 <.001 

 
Table 3 CFA of the one-factor model by Carey, Neal, & Collins (2004)

 N χ2 (p) GFI CFI RMSEA PCLOSE 
Slovak Republic 649 1566 (p<.001) .784 .701 .085 <.001 
Hungary 578 2313 (p<.001) .746 .740 .092 <.001 
Lithuania 582 2007 (p<.001) .788 .746 .084 <.001 

 
Table 4 CFA of the two-factor model by Neal and Carey (2005)

 N χ2 (p) GFI CFI RMSEA PCLOSE 

Slovak Republic 649 1192 (p<.001) .835 .732 .091 <.001 
Hungary 578 1126 (p<.001) .824 .740 .093 <.001 
Lithuania 582 397 (p<.001) .927 .93 .05 .062 
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dicated that three covariances between the er-
rors of indicators within the same factor would
need to be added in order to improve the model’s
fit. Two items (“I have trouble following through
with things once I’ve made up my mind to do
something.” (Impulse Control) and “When I’m
trying to change something, I pay a lot of atten-
tion to how I’m doing.” (Goal Setting)) were
removed because of a low factor loading. After
this change, the goodness of fit for  the
Lithuanian sample was χ2 = 397 (141 df, p < .001),
χ2 /df = 2.82, SRMR = 0.05, CFI = 0.93, RMSEA =
0.05, PCLOSE = 0.06. In terms of reliability,
Cronbach’s Alpha for the total score was α =.87,
α = .80 in the Goal setting and α = .81 in Impulse
control dimensions. This factor structure was
accepted for the Lithuanian sample.

As the next step it was decided for the Slovak
Republic and Hungarian national samples to
move towards an exploratory factor analysis
approach on the SSRQ items.

Exploratory Factor Analyses

A principal component exploratory analysis
was conducted on 2/3 randomly chosen sepa-
rate Slovak and Hungarian subsamples. For both
subsamples, four factors were revealed with
eigenvalues of 6.3, 2.1, 1.6 and 1.5 that cumula-
tively explained 50.1% of the total variance for
the subsample from Slovakia  and with eigen-
values of 8.7, 1.8, 1.4 and 1.3 that cumulatively
explained 55.2% of the total variance for the
Hungarian subsample. Parallel analysis verified
that the eigenvalues of the four factors of each
national subsamples were greater than what was
expected by chance, given the number of items
and sample size. The 4-factor solution was ro-
tated (Direct Oblimin) to improve its interpret-
ability; 23 items were loaded onto the rotated
factors at .435 or higher for the Slovak Republic
and 24 items were loaded onto the rotated fac-
tors at .573 or higher for the Hungarian
subsample. The KMO-measure of sampling

adequacy was .88 for the Slovak and .912 for
the Hungarian subsample. The Bartlett’s test of
sphericity was significant (p < .001) across both
national samples, supporting the factorability
of the data. For the Slovak subsample, from the
SSRQ-31 items, 23 items were classified as
single-loading (loading > .4 on one factor and
< .2 on the other), 8 were classified as cross-
loading items (loading > .4 on one factor and >
.2 on the other) or non-loading items.

7 items loaded significantly onto the first fac-
tor (self-discipline), 5 loaded significantly onto
the second factor (goal-setting), 4 onto the third
factor (learning from mistakes) and 7 loaded sig-
nificantly onto the fourth factor (impulse con-
trol).

The study found very similar results for the
factor structure for the Hungarian subsample,
where 24 items were classified as single-load-
ing and 7 as cross-loading or non-loading items.
8 items loaded significantly onto the first factor
(self-discipline): ”If I wanted to change, I am
confident that I could do it.” 5 loaded signifi-
cantly onto the second factor (goal-setting): “I
set goals for myself and keep track of my
progress.” 4 onto the third factor (learning from
mistakes): “I usually only have to make a mis-
take one time in order to learn from it.“ 7 loaded
significantly onto the fourth factor (impulse
control): ”Often I don’t notice what I’m doing
until someone calls it to my attention.” The re-
sults of the exploratory factor analysis for both
national subsamples are provided in Table 5.

Item Analyses, Reliability Analyses

For the item analyses to assess the reliability
and convergent properties of the reduced SSRQ
subscales, the study tested items belonging to
each factor separately. Firstly, the items that had
negative factor loadings were reversed to main-
tain consistency in the analyses.

In the Slovak subsample for factor 1, the item-
test correlations ranged from .64 to .77, item-
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rest correlations ranged from .63 to .75, (overall
alpha = .76). For the second factor, item-test
correlations ranged from .65 to .77, item-rest
correlations ranged from .62 to .74, (overall al-
pha = .79). For the third factor, item-test correla-
tions ranged from .76 to .81, item-rest correla-
tions ranged from .73 to .79, (overall alpha =
.69). For the fourth factor, item-test correlations
ranged from .56 to .70, item-rest correlations
ranged from .53 to .67, (overall alpha = .73).

In the Hungarian subsample for factor 1, the
item-test correlations ranged from .64 to .77,
item-rest correlations ranged from .61, to .75,
(overall alpha = .84). For the second factor, item-
test correlations ranged from .69 to .81, item-
rest correlations ranged from .65 to .78, (overall
alpha = .81). For the third factor, item-test corre-
lations ranged from .64 to .86, item-rest correla-
tions ranged from .60 to .83, (overall alpha =
.77). For the fourth factor, item-test correlations
ranged from .62 to .75, item-rest correlations
ranged from .60 to .72, (overall alpha = .81).

The total internal consistency was also ac-
ceptable for the Slovak Republic (Cronbach’s
Alpha = 0.87 (23 items)) and Hungary,
(Cronbach’s Alpha = 0.92 (24 items)).

The correlation between the full 31-SSRQ
version and the shortened version was .99
among both national subsamples.

Confirmatory Factor Analyses of SSRQ by
Structural Equation Modeling

To verify the factor structure of the models
from two countries, structural equation model-
ing was used. The analyses were made on the
final 1/3 of the data, which were not used in the
exploratory factor analyses. The model fit was
evaluated in terms of chi-square, standardized
root mean square residuals (SRMR), and vari-
ous goodness of fit indices.

First, we had a look at the factor structure of
the Slovak Republic model. The modification
indices indicated that adding three covariance

between the errors of indicators within the same
factor would need to be made in order to im-
prove the model’s fit. After this change, the
goodness of fit for the model was χ2 =338.97
(199 df, p < .001), χ2 /df = 1.70, SRMR = 0.05, CFI
= 0.91, RMSEA = 0.05, PCLOSE = 0.22. The Hun-
garian model, derived from the exploratory fac-
tor analyses, showed very similar factor struc-
ture to the one derived from the Slovak Repub-
lic subsample. The modification indices indi-
cated that two covariances would need to be
added between the errors of indicators in order
to improve the model’s fit. After this change,
the goodness of fit for the model was χ2 =292.61
(144 df, p < .001), χ2 /df = 2.03, SRMR = 0.05,
CFI = 0.92, RMSEA = 0.05, PCLOSE = 0.12.  Al-
though the χ2 was significant in both models
here, other indexes showed that the model still
fitted very well. Thus, it is possible to say that
both models describe the data very well. The
reason for this undesirable χ2 significance is
the large sample size.

Discussion and Conclusion

The aim of this study was to provide a psy-
chometric evaluation of the SSRQ -31 (Neal &
Carey, 2005) based on a university student
sample from Slovakia, Lithuania and Hungary.

Exploratory Factor Analyses

Firstly, it was attempted to confirm the factor
structure of the 7-factor theoretical model by
Miller and Brown (1991) as well as the 1- and 2-
factor model (Carey, Neal, & Collins, 2004; Neal
& Carey, 2005).

The results have supported the findings from
other studies, namely, that the SSRQ does not
follow the steps in the self-regulation theory as
described by Miller and Brown (1991). Regard-
ing the Slovak and Hungarian data, the study
also failed to confirm the structure of the other
two models (Carey, Neal, & Collins, 2004; Neal
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& Carey, 2005); none of them provided an ad-
equate fit to the data in either country. How-
ever, we confirmed the 2-factor – impulse con-
trol and goal setting factors model by Neal and
Carey (2005) in the Lithuanian sample. This two-
factor model was also demonstrated in Portu-
gal by Dias and Garcia del Castillo (2014).

For the Slovak and Hungarian data, it was
decided to move towards an exploratory factor
analysis, which showed that the best fitting
model for both national datasets was the 4-fac-
tor model in comparison to the alternative mod-
els. The factor structure was similar in both na-
tional subsamples and from all 31 items, the fi-
nal Slovak and Hungarian models revealed 20
items in common for both models.

The first two factors are made up of posi-
tively connoted items that are very similar to
Neal and Carey’s (2005) goal setting factor and
seems to be very important in accomplishing
the planned goals. This first factor was labeled
in this study as Self-discipline. It contains items
related to one’s self-confidence, self-discipline
and willpower to reach the goals: (“If I wanted
to change, I am confident that I could do it.”).

The second factor (Goal setting) consists of
five items related to the ability to plan, set and
keep track of a person’s progress towards goal
attainment. In both national samples, this fac-
tor contains the same 5 items, and all of them
were part of Neal and Carey’s (2005) goal set-
ting factor (e.g., “I set goals for myself and keep
track of my progress.”).

The last two factors in both national samples
are made up of 11 items that were part of Neal
and Carey’s (2005) impulse control factor. In the
context of self-regulation, it is the ability to re-
sist temptation, urges or impulses that may dis-
rupt the goal directed behavior.

The third factor is labeled as Learning from
mistakes and consists in both samples of four
items related to learning from previous mistakes
(“I usually only have to make a mistake one
time in order to learn from it.”).

The last factor (Impulse control) contains
seven items that represent the awareness of a
person’s own thoughts and actions. All these
items are negatively formulated with the aim of
identifying one’s automatic or mindful actions
(“Most of the time I don’t pay attention to what
I’m doing.”).

Verification of Slovak and Hungarian Fac-
tor Structure Model of SSRQ by Structural
Equation Modeling

In the next step, the study tried to verify the
Slovak and the Hungarian factor structure mod-
els by Structural Equation Modeling (SEM). In
the analyses, only the items that loaded on the
four factors were included. It can be concluded
that the 4-factor solution showed a good fit in
the structural equation modeling in both na-
tional samples.

For all national samples we tested, it can be
concluded that the validation of the SSRQ led
to a satisfactory factor structure in all the na-
tional samples. The Goal Orientation and Im-
pulse control factors seem to be the core of the
SSRQ and self-regulation capacity and have also
been confirmed in other studies (Neal & Carey,
2005; Dias & Garcia del Castillo, 2014).

Despite the limited number of items, the
abridged scales did not suffer in its internal re-
liability, the correlation between the full 31-SSRQ
version and the shortened versions showed a
strong positive correlation and thus provides
an adequate approximation of self-regulation
levels as the entire scale or as the scale with the
proposed 2 (Lithuania) or 4 factor solutions (Slo-
vak Republic and Hungary).

It is believed that this shortened measure could
provide valuable information about a person’s
self-regulation level. However, given the slightly
differential results obtained in this study, it is rec-
ommended that there be a further examination of
these factor structures as well as an assessment
of the divergent and convergent validity. Its
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structure needs to be confirmed by other popu-
lations in order to make conclusive statements.

Possible Implementations

The potential usage of the SSRQ appears to
be strong. The measure of general self-regula-
tion capacity may be predictive of a wide range
of behaviors. Self-regulation refers to the glo-
bal process used to achieve goals. Thus, this
measure could be used in predicting goal di-
rected behaviors such as academic achieve-
ment, gambling, financial difficulties and behav-
ior change process. In the future, we would like
to evaluate this measure of self-regulation in
relation to alcohol consumption and alcohol
related problems.
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Cognitive and Social Sources of Adolescent Well-being:
Mediating Role of School Belonging

Gabriela Šeboková, Jana Uhláriková, Mária Halamová
Constantine the Philosopher University, Nitra, Slovak Republic

The aim of the study was to explore direct and indirect pathways from cognitive factors
(academic and social self-perception) to adolescent well-being through school belonging. The
direct and indirect effects of cognitive factors were investigated on both concurrent and pro-
spective well-being indicators. The first data collection was held in the beginning of the school
year, the study sample consisted of 139 freshmen of three high schools in Nitra (53 boys, 86
girls, Mage = 15.63, SD = 1.15). The second data collection was held six months later from 109
respondents (40 boys, 69 girls, Mage = 15.16). Self-report questionnaires were utilized. Results
showed that school belonging mediated the association between social and academic compe-
tence and students’ concurrent optimism, connectedness and happiness. School belonging also
mediated the relationship of social competence to prospective optimism, connectedness and
happiness. Findings suggest that a developed sense of connection to school in the transition
period may promote overall well-being in adolescents.

Key words: self-competence, school belonging, well-being, mediation analysis

Studying well-being, defined as positive char-
acteristics and indicators of satisfied and happy
life, is a topic of great theoretical and practical
significance. However, examining well-being in
youths has lagged behind the studies of adults.
Adolescents spend a considerable amount of
time at school. Hence, it is not surprising that
school experience plays an important role in their
health and successful lifelong development
(Jose, Ryan, & Pryor, 2012; Phan, Ngum, &
Alrashidi, 2016). Particularly, the period of school
transitions holds considerable importance, as

it is when parallel changes in social and cogni-
tive factors of adolescent functioning occur
(Lester, Waters, & Cross, 2013). In the past
years, there have been calls for schools to ex-
pand the aims of education beyond learning
outcomes to promote well-being (Gajdošová,
2016). In the present study, we explore the role
of both cognitive and social resources of ado-
lescent school life after the transition, in pro-
moting concurrent and prospective positive
psychological functioning, examined via the
EPOCH model of subjective well-being. We in-
vestigate whether the effect of cognitive fac-
tors (self-perception) on adolescents’ well-be-
ing is mediated by social domain (school be-
longing).

Subjective well-being is a meta-construct,
consisting of not only the absence of psycho-
logical symptoms and disorders but also of the
presence of positive feelings, thoughts and
behavior (Kern, Benson, Steinberg, &
Steinberg, 2016; Seligman, 2014). In recent
years, conceptualization of subjective well-be-
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ing has expanded beyond feeling happy to
broader concepts of psychological, personal,
cognitive and motivational attributes that de-
fine optimal human functioning. Numerous
models have been suggested, for example Ryff’s
theory of Psychological well-being (1989),
Antonovsky’s Salutogenic theory (1993), Self-
determination theory (Deci & Ryan 2000) or in
positive psychology Seligman’s (2014) multidi-
mensional model of well-being called PERMA.

Based on Seligman’s theoretical perspective,
Kern et al. (2016) introduced a theoretical and
psychometrical model of optimal functioning in
adolescents. The model called EPOCH de-
scribes five positive characteristics (engage-
ment, perseverance, optimism, connectedness,
happiness), which, according to the authors,
support flourishing in adulthood. Engagement
is described as a capacity to be immersed in
and focused on one’s activity and involvement
and interest in life tasks. Perseverance is de-
fined as a capacity to achieve one’s goals re-
gardless of difficulties or obstacles. Optimism
is understood as a perception of the future as
bright and favorable, being hopeful and confi-
dent. An optimistic person considers  negative
events as temporary, external and specific to a
situation. Connectedness represents one’s be-
lief that he/she is loved, cared for, valued, sup-
ported, while also providing love, support, and
care for others. Finally, happiness refers to
stable states of positive mood and emotions
regarding one’s life. All of the five dimensions
are non-developmental (normative immaturity
does not lead to lower levels of well-being) and
not specified in particular context. The EPOCH
model represents the general capacity of youth
to be engaged, perseverant, optimistic, con-
nected and happy, regardless of the context
specificity.

Well-being in adolescents is understood as a
multi-dimensional and multi-causal phenom-
enon, influenced by both individual and con-
textual variables (Danielsen, Samdal, Hetland,

& Wold, 2009; Rodriguez-Fernandez et al., 2016;
Ronen, Hamama, Rosenbaum, & Mishley-
Yarlap, 2014). Therefore, a good way to study
adolescent positive functioning is to take into
account multiple predictors, multiple pathways
and multiple well-being outcomes (Friedman &
Kern, 2010). Moreover, recent research has sug-
gested that there are not only direct but also
indirect (mediated) pathways from predictors
to well-being (Blatný & Šolcová, 2016). How-
ever, most research has focused on the mediat-
ing role of cognitive factors (Danielsen et al.,
2009; Rodriguez-Fernandez et al., 2016), whereas
social factors as potential mediators of the in-
fluence of cognitive factors on positive func-
tioning have not been given significant atten-
tion. This is why we find it necessary to explore
whether cognitive factors directly predict vari-
ous indicators of adolescent well-being and
whether the effect of cognitive factors is (fully
or partially) explained via social variables.

The direct effect of cognitive factors (such
as self-efficacy, expectancy, effort) on well-be-
ing is well documented. In the present study,
we focused on one of the cognitive factors –
self-concept, that we defined as a multifaceted
phenomenon composed of various aspects,
roles, perspectives or selves. Multidimensional
approach of the self assesses how people evalu-
ate their competence, adequacy and knowledge
they have in various domains of their lives
(Harter, 2012). In the school life of adolescents,
scholastic learning and social interactions rep-
resent two main activities. Accordingly, the
present study focuses on self-perception of
academic and social competencies. Academic
competence refers to adolescent perception of
cognitive competence applied to schoolwork
(e.g., perception how well one is doing at school-
work, at figuring out the answers, perception of
one’s intelligence). Social competence is de-
scribed as one’s perception of knowing how to
make friends, how to become popular, having
skills to get others to like oneself.
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According to Harter (2012), domain specific
self-perceptions have their unique and sepa-
rate relations to various indicators of well-be-
ing. As previous research suggested, percep-
tion of academic competence is more predictive
of academic related indicators of well-being,
such as persistence, optimism or academic en-
gagement (Phan et al., 2016; Prokopčáková,
2015; Mih & Mih, 2013), whereas perception of
social competence more strongly contributes
to non-academic indicators of well-being, such
as life satisfaction, quality of life and positive
relations with others (Danielsen et al., 2009;
Phan et al., 2016; Rodriguez-Fernandez et al.,
2016). According to Olsson, McGee, Nada-Raja,
& Williams (2013) social and academic aspects
of adolescent development are two important
but different pathways to well-being in adult-
hood.

Indirect effects of cognitive dimensions on
well-being through social factors have not been
frequently studied. Few studies have suggested
that positive self-perception may be indicative
of greater engagement of adolescents at school,
which in turn may lead to students’ positive
outcomes (Mih & Mih, 2013; Phan et al., 2016).
It follows that students’ positive feelings, ex-
periences and relationships within the school
(emotional engagement) may serve as a media-
tor of the effect of students’ individual cogni-
tive factors on optimal functioning.

In the present study we posit school be-
longing (conceptualized as a factor of emo-
tional engagement) as a central mediator of
the relation between self-perception and ado-
lescent well-being. School belonging is defined
as “the extent to which students feel person-
ally accepted, respected, included and sup-
ported by others in the school social environ-
ment” (Goodenow, 1983) and its importance in
adolescent development is explained through
Maslow hierarchy of needs (1968), Stage-en-
vironment fit theory (Eccles et al., 1993) and
Self-determination theory (Deci & Ryan, 2000).

We built our theoretical model on the empiri-
cal support suggesting that cognitive factors
(such as self-competence, self-esteem, self-ef-
ficacy) are significant sources of students’
sense of school belonging (Allen, Kern, Vella-
Brodrick, Hattie,  & Waters., 2016; Pittman &
Richmond, 2007; Vaz et al., 2015), which in turn
is concurrently and also longitudinally asso-
ciated with adolescent behavioral, emotional,
social and academic outcomes (Pittman & Rich-
mond, 2007; O’Neel & Fuligni, 2013; Pečjak &
Pirc, 2017; Jose et al., 2012; Lester et al., 2013).
The theoretical foundation of the mediational
model can be found in the Expectancy-value
theory (Eccles & Wigfield, 1995), according to
which individual’s expectation for success (per-
ceived competence) influences school engage-
ment, which in turn predicts important out-
comes in adolescents. Nevertheless, research
simultaneously analyzing multiple domains of
self-perception and school belonging in rela-
tion to various well-being indicators in non-
educational settings is limited.

Considering the growing consensus on the
conceptualization of well-being as a multi-di-
mensional and multi-causal phenomenon and
the need to study complex relational patterns
between its predictors, we explore both direct
and indirect pathways from cognitive factors
(self-perception) through social factors (school
belonging) to multiple indicators of adolescent
well-being (engagement, perseverance, opti-
mism, connectedness, happiness). Taking into
account different pathways of multiple predic-
tors leading to adolescent well-being, we focus
on both academic and social self-perception
and investigate their potentially different con-
tributions to various aspects of adolescent well-
being. Filling the gap in previous research, the
aim of the study was to test whether the effect
of perceived self-competence on context un-
specified indicators of well-being can be medi-
ated by social factors of adolescents school
life (school belonging).
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Empirical findings also determined longitudi-
nal associations between cognitive and social
variables and adolescent well-being, suggest-
ing their different predictive effect on later well-
being (Jose et al., 2012; Olsson et al., 2013).
Considering these findings, the second aim of
the study was to test whether self-perception
directly or indirectly (through school belong-
ing) predicts later well-being (six months later).

Present research focused on the sample of
high school freshmen shortly after the school
transition. Studying students’ self-perception
and school belonging shortly after a transition
has a particular meaning, as school transitions
have significant effect on psychological, social
and cognitive functioning of adolescents
(Harter, 2012). Longitudinal studies suggest that
the level of connection to school during the
transition period strongly predicts students’
later emotional health and academic values
(Lester et al., 2013; O’Neel & Fuligni, 2013).
Hence, in the present study we specifically aim
to identify crucial factors acting during the pe-
riod of students’ transition, which can promote
adolescent concurrent and prospective well-
being.

Method

Sample and Procedure

The first data collection started in the begin-
ning of the school year (during October and
November 2016) among students attending
three high schools in Nitra. The initial sample
consisted of 176 students, attending first, sec-
ond and fourth year of the study. In order to
elaborately examine the effect of transition, we
decided to include only freshmen in our sample.
The final sample consisted of 139 freshmen, 53
boys (38.1%) and 86 girls (61.9%) with mean
age 15.16 (SD = 0.49). After approval of the sur-
vey by the school principals, questionnaires
were administered to students during one class

period (45 minutes). At the beginning, partici-
pants were met by researchers who briefly ac-
quainted them with the purpose of the study
and accustomed them to research context.  The
questionnaires were completed on a voluntary
and anonymous basis. Respondents completed
all the questionnaires included in the study.

The second data collection was held six
months later in April 2017. Sample consisted of
109 respondents (40 boys and 69 girls, Mage =
15.16) who completed the EPOCH questionnaire.
19 freshmen from the first data collection did
not participate in the second data collection
because of an absence during the testing day
and 11 students were lost to follow-up.

Materials

Self-perception profile for adolescents
(Harter, 2012) – measures the global self-esteem
and competence in eight specific domains of
adolescent’s life. In the present research two
subscales – academic and social competence
were used. Each of the scales consists of five
statements that are formulated in a “structured
alternative format” and individual chooses from
two alternative statements (e.g., “Some teen-
agers do very well at their classwork or Other
teenagers don’t do well at their classwork”)
and then rates if the statement is “Really true
for me” or “Sort of true for me”. The authors of
the original questionnaire confirmed good in-
ternal consistency (α = .85 – .91). Self-percep-
tion profile for children (in which social and
academic competence scales are identical with
the adolescent version) was validated in the
Slovak context, documenting satisfactory va-
lidity and reliability (Babinčák, Mikulášková, &
Kovalčíková, 2012). In the present study, inter-
nal consistency of academic competence scale
was α = .70, for social competence α = .83.

School belonging – questionnaire is a part
of the Student questionnaire developed by
OECD and utilized in international testing PISA
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(2003). The questionnaire consists of six state-
ments (e.g., “I feel like I belong at school”).
Students are asked to indicate how they feel
about each item using a four-point scale from
“strongly disagree” to “strongly agree”. The
questionnaire displayed satisfactory level of
reliability, validity and cross-cultural applica-
bility (OECD, PISA, 2003). In the present study,
internal consistency of the scale was α = .83.

EPOCH (Kern et al., 2016) – measures five
dimensions of adolescent well-being (engage-
ment, perseverance, optimism, connectedness,
happiness). The questionnaire consists of 20
items – 4 items for each dimension (e.g., E: “I
get completely absorbed in what I am doing”
P: “I finish whatever I begin”, O: “In uncer-
tain times, I expect the best”, C: “There are
people in my life who really care about me”,
H: “I have a lot of fun”). Items are rated on a 5-
point scale ranging from 1 (almost never) to 5
(almost always). The authors documented high
internal consistency (α = .77 – .83) and test-
retest reliability (r = .37 – .49) of the scale among
adolescents from USA and Australia. Conver-
gent and divergent validity of the scale was
supported by correlations with similar and dis-
similar constructs. The questionnaire was trans-
lated into Slovak by two independent transla-
tors, following back translation. Confirmatory
factor analysis supported five-factor solution
of the Slovak version of EPOCH (χ2 (160) =
229.388, p < .001; GFI = .87, CFI = .93, RMSEA =
.06, CI 90% [.039, .072], SRMR= .066). In the
present study, internal consistency of the
EPOCH subscales ranged between α = .73 – .86
at T1 and between α = .69 – .87 at T2.

Results

Preliminary Analyses

Prior to analysis, all the variables were
checked for missing data. Since the pattern of
missing values across variables was random and

did not exceed 5%, cases with missing data were
replaced with mean of the given variable
(Tabachnik & Fidel, 2001). There were no sig-
nificant differences in the results of the analy-
sis, when comparing deleting missing cases and
imputation of mean values for missing data.

Firstly, the normality of distribution of all vari-
ables was calculated. Values of skewness and
kurtosis were converted to z-scores. School
belonging and connectedness were negatively
skewed, however, considering the large sample
size, we utilized parametric statistics (Tabachnik
& Fidel, 2001). Bivariate correlations were cal-
culated to display interrelationships among pre-
dictors, mediator and outcome variables and to
test the presence of multicollinearity. None of
the correlation coefficients exceeded .90, which
confirmed that multicollinearity among study
variables was not severe. The results of corre-
lation and descriptive analysis are presented in
Table 1. Academic and social competence scales
displayed significant positive correlations with
well-being indicators (first testing – T1) and
school belonging, social competence having
stronger associations. School belonging
showed significant strong positive correlations
with well-being (T1), except for a small correla-
tion with engagement and perseverance scales.
There were no significant correlations between
engagement and perseverance scales at sec-
ond testing (T2) with perceived competence
and school belonging. Optimism, connected-
ness and happiness at T2 showed significant
positive, moderate to strong correlations with
social competence and school belonging. The
strength of correlation was interpreted in line
with Cohen’s (1992) recommendation.

To determine gender differences in the study
variables, independent samples t-tests were
calculated. Boys reported higher levels of aca-
demic competence than girls (t(137) = 2.97, p =
.004, d = 0.52), whereas girls reported higher
level of connectedness (t(137) = -2.16, p = .003,
d = 0.37) than boys did. The effect size of differ-
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ences was medium and small, respectively
(Cohen, 1992). There were no statistically sig-
nificant gender differences in other tested vari-
ables.

Mediation Analyses at T1

In order to examine the mediating role of
school belonging (M) in the relationship be-
tween perceived social and academic compe-
tence (IV) and indicators of well-being (DV: en-
gagement, perseverance, optimism, connected-
ness, and happiness), the mediation analysis
was performed. Also, multiple regression analy-
sis was utilized (Baron & Kenny, 1986). Direct
(effect of IV on DV controlling for M) and indi-
rect effect (effect of IV on DV through M) were
calculated using the statistical program called
PROCESS developed by Hayes (2013). We
tested the significance of the indirect effect
using the Sobel test (Z) and bootstrapping pro-
cedure. Standardized indirect effect was calcu-
lated for each 10 000 bootstrapped samples and
the 95% bootstrapped confidence interval was
computed. The effect size was calculated as a

proportion of variance in dependent variable,
explained by the indirect effect (R2

med) (Hayes,
2013).

Overall, 10 mediational models were tested
with well-being indicators as dependent vari-
ables at Time 1. We did not perform mediation
analysis for engagement and perseverance at
Time 2 and for academic competence (IV) be-
cause the correlations between these and other
tested variables were too small and non-signifi-
cant. Three mediational models with well-being
indicators as dependent variables at Time 2
were performed. Results of the mediation analy-
sis (unstandardized total, direct and indirect
effects with bootstrapped 95% confidence in-
tervals and effect size) are presented in Table 2.
Significant mediational models expressed in
standardized regression coefficients with total
(c), direct (c’) and indirect (ab) effects are pre-
sented in Figures 1 to 3.

Results of mediational analysis showed that
there is only significant direct effect of academic
competence on engagement and perseverance
at Time 1. School belonging did not mediate the
relationship between academic competence and

Table 1 Descriptive characteristics, reliability and correlations among study variables in
sample (T1) N = 139, T2 in sample n = 109

 M(SD) α 1 2 3 4 5 6 7 8 9 10 11 12 
1. AC 13.37(2.93) .70 -            
2. SC 13.91(3.31) .83 .36** -           
3. SB 19.37(3.01) .83 .39** .73** -          
4. ET1 12.82(3.11) .76 .28** .26** .22** -         
5. PT1 13.40(3.13) .73 .27** .20** .27**  .46** -        
6. OT1 13.50(3.52) .77 .40** .53** .59**  .32** .34** -       
7. CT1 16.90(3.00) .80 .22** .50** .50**  .21* .29** .38** -      
8. HT1 14.74(3.66) .86 .33** .64** .70**  .30** .27** .64** .57** -     
9. ET2 11.81(2.98) .78 .13 .12 .10  .51** .36** .14 .23* .20* -    
10. PT2 12.97(2.89) .69 .17 .11 .05  .28** .78** .23* .30** .24*  .31** -   
11. OT2 12.67(3.40) .77 .12 .34** .36**  .14 .13 .60** .42** .53**  .15 .12 -  
12. CT2 17.04(3.03) .83 .20* .53** .56** -.02 .17 .14 .71** .34** -.02 .05 .38** - 
13. HT2 14.18(3.67) .87 .19 .46** .50**  .14 .14 .45** .54** .74**  .19* .13 .65** .53** 
Note. AC = academic competence, SC = social competence, SB = school belonging, E = engagement, P = perseverance,  
O = optimism, C = connectedness, H = happiness 
*p < .05, **p < .01 
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engagement and perseverance, respectively
(Z = 1.30, p = .194, resp. Z = 1.99, p = .051). This
was  also revealed by 95% bootstrap confidence
interval that contained zero or was only slightly
above zero. Moreover, R2

med indicates that only
3%/4% of the variance in engagement/perse-
verance respectively, is attributable to the indi-
rect effect of academic competence through
school belonging.

There was a significant indirect effect of aca-
demic competence on optimism (0.24, Z = 3.45,
p < .001), connectedness (0.19, Z = 3.30, p =
.001) and happiness (0.32, Z = 4.25, p < .001) at
Time 1, as confirmed also by a 95% bootstrap
confidence interval that was entirely above zero.
Given that direct effect of academic competence
on optimism after controlling for mediator re-
mained statistically significant, mediating role
of school belonging was partial. The R2

med indi-
cates that 13% of the variance in optimism is
attributable to the indirect effect of the academic
competence through school belonging. The
direct effect of academic competence on con-
nectedness and happiness was no longer sta-
tistically significant, meaning that school be-
longing fully mediated the relationship between
academic competence and connectedness, and
happiness, respectively. The R2

med indicates that
5%/10% of the variance in connectedness/hap-

piness is attributable to the indirect effect of
the academic competence through school be-
longing.

Next, mediational models with social compe-
tence as the independent variable were tested.
Results showed no direct or indirect effect of
social competence on engagement and at Time
1. There was a significant indirect effect of so-
cial competence on perseverance (0.18, Z = 2.28,
p = .023). However, 95% bootstrap confidence
interval was only slightly above zero and the
R2

med indicates that only 4% of the variance in
perseverance is attributable to the indirect ef-
fect of the social competence through school
belonging. There was a significant indirect ef-
fect of social competence on optimism (0.34,
Z = 4.07, p < .001) connectedness (0.20, Z = 2.42,
p = .016) and happiness (0.40, Z = 4.29, p < .001)
at Time 1, as revealed also by a 95% bootstrap
confidence interval that was entirely above zero.
Given that direct effect of social competence
on optimism, connectedness and happiness
remained statistically significant, the mediating
role of school belonging was in all cases par-
tial. The R2

med indicates that 26%/21%/37% of
the variance in optimism/connectedness/hap-
piness, respectively, is attributable to the indi-
rect effect of the social competence through
school belonging.

 

.20** (.40***) 
Academic 

competence 

Optimism 

School belonging 

Connectedness 

Happiness 
.03 (.22**) 

.07 (.33***) 

c´ (c)-path 

Figure 1 Mediating model of the relationship between academic competence and optimism,
connectedness and happiness, respectively, with school belonging as mediator
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Mediation analyses at T2

Finally, mediational models with well-being
indicators at Time 2 as dependent variables were
tested. There was no significant direct or indi-
rect effect of social competence on optimism at
Time 2. However, the R2

med indicates that 10%
of the variance in optimism is attributable to the
indirect effect of the social competence through
school belonging.

There were significant indirect effects of so-
cial competence on connectedness (0.24, Z =
3.01, p = .003) and happiness (0.29, Z = 2.87, p
= .004), as revealed also by a 95% bootstrap
confidence interval that was entirely above

zero. Given that direct effect of social compe-
tence on connectedness remained statistically
significant, the mediating role of school be-
longing was partial. The R2

med indicates that
25% of the variance in connectedness is at-
tributable to the indirect effect of the social
competence through school belonging. The
direct effect of social competence on happi-
ness was, after controlling for the mediator,
no longer statistically significant, meaning that
school belonging fully mediated the relation-
ship between social competence and happi-
ness at Time 2. The R2

med indicates that 19%
of the variance in happiness is attributable to
the indirect effect of the social competence
through school belonging.

Figure 2 Mediating model of the relationship between social competence and optimism, con-
nectedness and happiness, respectively, with school belonging as mediator

Figure 3 Mediating model of the relationship between social competence and connectedness at
Time 2 and happiness at Time 2, respectively, with school belonging as mediator

 

.21* (.53***) 

.28* (.50***) 

.27** (.64***) 

c´ (c)-path 

Social 
competence 

Optimism 

School belonging 

Connectedness 

Happiness 

 

.27* (.53***) 

.19 (.46***) 

c´ (c)-path 

Social 
competence 

Connectedness T2 

School belonging 

Happiness T2 
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Table 2 Unstandardized direct, indirect and total effects of all tested mediational analysis

Table 2 continues

Predictor Mediator Criterion Effects [95% CI] 
Effect 
size 

R2_med 

Academic 
competence 

School 
belonging Engagement 

Direct  0.25* [0.05, 0.44] 
.03 Indirect 0.05 [-0.02, 0.14] 

Total 0.30** [0.12, 0.47] 

Academic 
competence 

School 
belonging Perseverance 

Direct  0.21* [0.01, 0.41] 
.04 Indirect 0.08 [0.01, 0.17] 

Total 0.29** [0.11, 0.47] 

Academic 
competence 

School 
belonging Optimism 

Direct  0.24* [0.05, 0.43] 
.13 Indirect 0.24*** [0.14, 0.37] 

Total 0.48*** [0.29, 0.67] 

Academic 
competence 

School 
belonging Connectedness  

Direct  0.03 [-0.15, 0.21] 
.05 Indirect 0.19** [0.10, 0.32] 

Total 0.23* [0.06, 0.40] 

Academic 
competence 

School 
belonging Happiness 

Direct  0.09 [-0.08, 0.25] 
.10 Indirect 0.32*** [0.19, 0.46] 

Total 0.41*** [0.21, 0.62] 

Social 
competence 

School 
belonging Engagement 

Direct  0.20 [-0.04, 0.45] 
.05 Indirect 0.04 [-0.12, 0.24] 

Total 0.24* [0.10, 0.39] 

Social 
competence 

School 
belonging Perseverance 

Direct  0.01 [-0.22, 0.22] 
.04 Indirect 0.18* [0.04, 0.37] 

Total 0.19* [0.04, 0.34] 

Social 
competence 

School 
belonging Optimism 

Direct  0.22* [0.04, 0.40] 
.26 Indirect 0.34*** [0.20, 0.52] 

Total 0.56*** [0.39, 0.73] 

Social 
competence 

School 
belonging Connectedness  

Direct  0.25* [0.05, 0.45] 
.21 Indirect 0.20* [0.06, 0.36] 

Total 0.45*** [0.30, 0.60] 

Social 
competence 

School 
belonging Happiness  

Direct  0.30** [0.09, 0.52] 
.37 Indirect 0.40*** [0.22, 0.57] 

Total 0.70*** [0.56, 0.85] 

Social 
competence 

School 
belonging OptimismT2  

Direct 0.16 [-0.11, 0.44] 
.10 Indirect 0.18 [-0.03, 0.42] 

Total  0.35**[0.12, 0.57] 
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Discussion

The aim of the study was to explore the direct
and indirect (through school belonging) path-
ways from perceived social and academic com-
petence to various indicators of well-being
among students shortly after the transition to
high school. We tested whether school belong-
ing mediates the relationship between self-per-
ception and well-being indicators concurrently
and prospectively six months later.

The school belonging turned out to be an
important mechanism linking perceived self-
competence and well-being indicators. School
belonging mediated the relationship between
academic competence and well-being indicators
at Time 1. After accounting for school belong-
ing, relationships of academic competence and
connectedness, optimism and happiness de-
creased substantially and became nonsignifi-
cant (except for optimism). The results sug-
gested that perceived higher cognitive compe-
tence applied in schoolwork is associated with
higher belonging to school, which in turn leads
to greater general sense of connectedness, op-
timism and happiness in adolescents. Our re-
sults are similar to Phan et al. (2016), who docu-
mented the mediational role of engagement in
the relationship between academic self-efficacy

and well-being at school. Our research extends
previous findings, suggesting that school be-
longing could be a link between academic com-
petence and psychological adjustment of ado-
lescents in non-educational settings. However,
it should be mentioned that the mediational ef-
fect accounted only for 5-13% of connected-
ness variance (Fairchild, MacKinnon, Taborga,
& Taylor, 2009).

School belonging did not mediate the rela-
tionship between academic competence and
engagement and perseverance, respectively.
When controlling for school belonging, aca-
demic competence directly predicted students’
engagement, perseverance and optimism at Time
1. The results suggest that perceived higher
intelligence and cognitive abilities are directly
related to higher engagement and perseverance,
independent of the sense of school belonging.
Our findings indicate that to promote student
engagement and perseverance, cognitive re-
sources, particularly perception of academic
competence, should be emphasized. These find-
ings correspond with the previous research of
Mih and Mih (2013) documenting positive rela-
tionships between academic self-concept and
engagement in learning, persistence in difficult
tasks and enjoyment of academic work. Simi-
larly, Phan et al. (2016) determined that academic
self-efficacy positively influenced academic

Table 2 continued

Predictor Mediator Criterion Effects [95% CI] 
Effect 
size 

R2_med 

Social 
competence 

School 
belonging ConnectedT2  

Direct 0.24* [0.04, 0.45] 
.25 Indirect 0.24** [0.07, 0.43] 

Total  0.49***[0.28, 0.69] 

Social 
competence 

School 
belonging HappinessT2  

Direct 0.21 [-0.13, 0.55] 
.19 Indirect 0.29** [0.07, 0.58] 

Total 0.50***[0.28, 0.72] 
*p < .05, **p < .01, ***p < .001 
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engagement in secondary school students. Our
results add to previous research documenting
direct concurrent association of academic com-
petence to engagement, perseverance and op-
timism in a non-learning context. However, our
results also suggested that a significant asso-
ciation between academic competence and en-
gagement, perseverance and optimism exists in
young people only concurrently. The positive
effect of perceived academic competence
shortly after the transition (directly or through
school belonging) diminishes over time.

School belonging mediated relationships be-
tween perceived social competence and well-
being indicators at Time 1. The results sug-
gested that higher perceived competence ap-
plied in social context enhance the students’
sense of belonging to school, which in turn
heightens their general capacity for optimism,
connectedness and happiness. The effect size
of mediation suggested that considerable
amount of variance in optimism/connectedness/
happiness was attributable to the indirect ef-
fect (Fairchild et al., 2009), suggesting that
school belonging in the transition period plays
a crucial role in promoting adolescent positive
functioning, concurrently. Similar patterns were
found in prospective relationships with well-
being indicators six months later. School be-
longing fully mediated (except for connected-
ness) the relation between social competence
and optimism, connectedness and happiness.
Our results suggest that students who perceive
themselves as socially competent shortly after
the transition tend to feel greater attachment to
school and school members. This in turn may
support later development of relatedness to
other people, hopefulness and positive emo-
tions in general. These results are in accordance
with findings of Lester et al. (2013), who con-
firmed significant links between school
belongingness measured at the beginning of
the year with decreased depression at the end
of the school year. Confirming the Stage-Envi-

ronment Fit Theory (Eccles et al., 1993) and Ex-
pectancy Value Theory (Eccles & Wigfield,
1995), findings indicate that the experience of
acceptance and support in the context of school,
as a result of an individual’s perception of com-
petence, may lead to further enhancing of ado-
lescents’ general capacity to connect to other
people, to be optimistic and happy, regardless
of the context.

In contrast to academic competence, social
competence was directly related to optimism,
happiness, and later connectedness, but not to
engagement and perseverance. Our results are
in line with previous research documenting
stronger associations between social compe-
tence and psychological adjustment, whereas
academic competence is more saliently related
to achievement related outcomes (Kern et al.,
2016; Olsson et al., 2012; Phan et al., 2016). En-
gagement and perseverance are connected with
individual ability and strength and are thus more
reflected in perceived academic competence.
Social competence is applied in interpersonal
context and thus promotes sense of connect-
edness and feelings of happiness.

However, it should be mentioned that asso-
ciation between academic and social compe-
tence and indicators of well-being was con-
firmed only concurrently and the relation de-
creased substantially after controlling for
school belonging. The results suggested that,
to enhance student’s optimism, connectedness
and happiness, developing students’ cognitive
resources might not be a sufficient condition.
Moreover, as the tested prospective relations
have suggested, to foster happy students with
an optimistic view and positive relationships
with others, intervention efforts should focus
on individual feelings of school belonging dur-
ing the transition period. Our findings confirm
the belongingness hypothesis (Baumeister &
Leary, 1995), stating that although attachments
to parents and positive relationships with
friends are important for an individual’s adjust-
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ment, those who do not have a sense of con-
nection to a larger group or community will likely
experience increased stress and emotional dis-
tress. For adolescents, school is the first source
of experience of connection to a larger group.
Our results indicate that a developed sense of
connection to school in the period of transition
may promote later overall well-being in adoles-
cents, especially socially grounded indicators
of youth well-being. Therefore, the transition
to high school is an important period for en-
hancing youth mental health by providing so-
cial and contextual support (Lester et al., 2013).

The present study has several limitations.
First, only self-report questionnaires were uti-
lized. Results can be biased by self-evaluation
of the students. Secondly, the sample consisted
of students from high schools in one Slovak
city, which limits generalizability of the results
to other types of high schools and regions.
Thirdly, we examined the level of self-percep-
tion and school belonging at only one time point,
which did not allow us to test changes in cog-
nitive and social factors and their predictive
effect on students’ well-being. However, our
research enables us to identify crucial factors,
acting in the transition period, that predict ac-
tual and prospective students’ well-being. More-
over, other research has suggested that school
belonging across the course of high school re-
mains remarkably stable (O’Neel & Fuligni,
2013) and its level in the beginning of the fresh-
men year has strong causal path leading to stu-
dents’ mental health in the following years
(Lester et al., 2013).

Fourth, prospective relations were examined
only over a six-month period using 109 respon-
dents. The students that were absent and stu-
dents lost to follow-up in the second measure-
ment (approximately 21% of the initial sample)
may have biased the results. A further longitu-
dinal study should test respondents repeatedly
during a longer period. A longitudinal study
could also determine causal direction between

study variables, which cannot be clearly ad-
dressed by the present study. For example,
based on correlational analysis, it is unclear
whether higher academic and social competence
leads to better school belonging or stronger
sense of school belonging leads to more posi-
tive perceptions of one’s learning skills and in-
terpersonal competence at school (Pittman &
Richmond, 2007).

Fifth, despite the fact that there were no sig-
nificant gender differences in the studied vari-
ables, it would be plausible to test whether the
direct and indirect effect of self-competence on
well-being indicators might be moderated by
gender. As the present study is a part of a larger
longitudinal project and the article has limited
length, we aim to test whether school belong-
ing may function differently for male than fe-
male students and younger adolescents in fur-
ther research. Finally, future research should
examine several domains of connectedness and
other individual characteristics (e.g., self-es-
teem, self-efficacy, motivation) in the prediction
of adolescent positive functioning.

Despite the limitation, the strength of the
present study is in examining multiple factors,
acting during the transition period, that can pro-
mote indicators of adolescent well-being, con-
currently and prospectively six months later. So
far, only a small number of studies have inves-
tigated direct and indirect effects of school-re-
lated cognitive factors (both academic and so-
cial self-competence) through social sources on
positive indicators of youth development in
other than the academic domain. The implica-
tion of our findings is that context unspecified
optimism, connectedness and happiness may
be improved indirectly and prospectively (at
least six months later) by fostering positive re-
lations and emotions within the school. Satis-
fying developmental need for relatedness in the
context of transitioning to high school, as a re-
sult of positive self-perception, seems to pro-
vide adolescents with a substantial basis for
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feeling positive about themselves, their future
and other people. In contrast, students’ indi-
vidual ability to persevere and to be engaged in
life tasks can be directly promoted by empha-
sizing their cognitive resources, particularly
their academic competence as perceived shortly
after the transition to high school.
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The Moderating Effect of Hardiness on the Relationships between
Problem-Solving Skills and Perceived Stress with Suicidal Ideation

in Nursing Students

Recent evidence indicates an elevated risk of suicidal ideation for undergraduate nursing stu-
dents. This research was designed to enhance the understanding of suicidal ideation in nursing
students by investigating the relationships between problem-solving skills, perceived stress,
hardiness, and suicidal ideation, with the possibility of hardiness acting as a moderator in the
relationships between problem-solving skills appraisal and perceived stress with suicidal ide-
ation. A multi-stage cluster random sample of Malaysian nursing undergraduate students (N =
204) completed self-report questionnaires. The results of structural equation modeling revealed
that poor problem-solving skills, greater levels of perceived stress, and low levels of hardiness
predicted greater levels of suicidal ideation. Also, hardiness emerged as a moderator in the links
between problem-solving skills appraisal and perceived stress with suicidal ideation. The find-
ings incrementally improve our understanding about the importance of hardiness as a moderator
in explaining how problem-solving skills and perceived stress affect suicidal ideation. The
results of this study are obtained from Malaysian nursing students and possible generalization to
other populations should be verified by further studies.

Key words: problem-solving skills appraisal, perceived stress, hardiness, suicidal ideation
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Suicide has become a serious and negative
occurrence throughout the world, and it has
been identified as the second leading cause of
death in the individuals aged 15 to 25 years old
(World Health Organization, 2012). Research
findings have shown that the prevalence of
suicide in nurses is higher than other medical
occupations (Hawton, Agerbo, Simkin, Platt, &

Mellanby, 2011). One possible explanation for
the higher suicide risk  in nurses, compared with
other medical occupations, is that their work-
ing conditions and the nature of the job make
them vulnerable to burnout, anxiety, depression,
and suicidal ideation (Leal & Santos, 2015). Also,
nursing students may be at greater suicide risk
than other university students because in ad-
dition to theoretically based class sessions,
they are also exposed to stressful clinical at-
tachment. Hence, there is a need to learn to cope
with suffering and death (Pulido-Martos,
Augusto-Landa, & Lopez-Zafra, 2012). This
highlights the idea that undergraduate nursing
students are at higher suicide risk than other
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university students. Therefore, it is important
to understand suicidal ideation in nursing stu-
dents when planning prevention programs to
acquire better outcomes.

Maniam et al. (2014) revealed that Malaysian
young adults had the highest risk for suicidal
behavior compared to other age groups. There
are series of significant cognitive shifts, physi-
ological changes, and emotional changes that
place young adults at risk for suicidal ideation
(Maddi, 1989). The period of young adulthood
is a period of rapid reorganization in all devel-
opmental aspects, and the effects of these de-
velopmental changes may influence young
adults when making reasonable decisions con-
cerning stressful life conditions, and such char-
acteristics may contribute to their suicidal ide-
ation (Wagner, 2012). Given such characteris-
tics during this period, ineffective problem-solv-
ing skills may contribute to their self-destruc-
tive behavior.

Problem-solving skills have been shown to
play a central role in the mental health of nurs-
ing students (Abdollahi, Talib, Yaacob, & Ismail,
2014; Campos et al., 2016). Heppner and col-
leagues (2004) highlighted the role of poor prob-
lem-solving skills in clarifying psychological
disorders, such as depression and suicide. They
coined the term problem-solving skills ap-
praisal, and have defined it as one’s capacity
and skill to deal with problems throughout his/
her life. The authors identified three styles of
problem-solving skills: problem-solving confi-
dence, approach-avoidance style, and personal
control. Problem-solving confidence is defined
as an estimation of one’s opinion about one’s
own capacity to achieve goals and what is nec-
essary to reach the final goal (Heppner et al.,
2004). In their work, the authors explained that
some individuals could not make a decision
when encountering problems, and they might
withdraw from forthright confrontation, prefer-
ring to avoid their problems, or they might pre-
fer straight confrontation of their problems and

provide responses to the problems (approach-
avoidance style). The third style is personal
control, which is similar to the theoretical
conceptualization of control created by Rotter
(1966). Heppner and colleagues (2004) explained
that when individuals encounter problems, they
may perceive that they have abilities to control
their emotional responses during the stressful
situations (personal control). Numerous stud-
ies have suggested that ineffective problem-
solving skills serve as a significant correlate of
suicidal ideation (Abdollahi, Talib, Yaacob, &
Ismail, 2015a, 2015b). However, to the best of
our knowledge, no study has investigated the
relationship between problem-solving skills and
suicidal ideation among Malaysian nursing stu-
dents.

Stress has been considered a hindrance to
concentration, problem-solving skills, and men-
tal health in nursing students (Reeve, Shumaker,
Yearwood, Crowell, & Riley, 2012). Sources of
stress affecting nursing students, such as eco-
nomic problems, frequent examinations, in-
creased separation from family, adjusting to an
new academic environment  and culture as well
as perceived pressures for academic achieve-
ment and increased workloads are commonly
reported sources of nursing student stress
(Jameson, 2014). Such demands create a stress-
ful developmental period for nursing students,
which may be harmful to them. In the present
study, perceived stress was the degree to which
a circumstance in one’s life is estimated to be
stressful (Cohen, 1996). Previous studies also
revealed that nursing students experienced high
levels of stress (Abdollahi, Abu Talib, Yaacob,
& Ismail, 2014). According to Lazarus and
Folkman’s (1984) cognitive-transactional stress
theory, appraisal and interpretation of the event
is more important than the event itself. Several
studies have found a direct relationship be-
tween stress and suicidal ideation among
nurses (Aradilla-Herrero, Tomás-Sábado, &
Gómez-Benito, 2014; Wang, Lai, Hsu, & Hsu,
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2011); however, the relationship between stress
and suicidal ideation among Malaysian nurs-
ing student has not been investigated.

According to Maddi and colleagues (2012),
psychological hardiness as a secondary ap-
praisal is composed of three interacting atti-
tudes, labeled as follows: challenge – an atti-
tude that continuing to learn from experience is
more fulfilling than expecting comfort and se-
curity; control – an attitude that the struggle to
influence outcomes is more advantageous than
passivity and powerlessness; and commitment
– an attitude that involvement is more advanta-
geous than detachment. Maddi (2006) believes
that hardiness enables individuals to feel com-
mitted, to have a greater sense of emotional
control under stressful situation.

There is still a gap in the literature according
to a great deal of evidence of the associations
between poor problem-solving skills appraisal
and perceived stress with suicidal ideation. It is
unclear why some individuals with effective
problem-solving skills and low levels of per-
ceived stress experience greater amounts of
suicidal ideation. There are two  reasons to sup-
port the moderating role of hardiness: individu-
als with poor problem-solving skills are less
likely to think of suicide, because hardiness
enables them to handle their emotions, allows
for commitment to fruitful social activities, chal-
lenges them with their stressful conditions, and
provides flexibility by turning negative condi-
tions into opportunities to grow and gain wis-
dom (Maddi, 2006). Hardy individuals are also
less likely to evaluate stressful circumstances
as frightening and unmanageable, and they
appraise stressful situations as a challenge for
acquiring new experiences even under stress-
ful conditions. Therefore, they are less likely to
suffer from suicidal thoughts (Abdollahi, Talib,
Yaacob, & Ismail, 2015c; Jameson, 2014). Most
prior studies have generally investigated linear
associations between problem-solving skills
and perceived stress with suicidal ideation in

nursing students (Leal & Santos, 2015), but
have neglected the possible moderating influ-
ence of hardiness on these associations. There-
fore, the precise mechanism that accounts for
problem-solving skills and perceived stress
with suicidal ideation remains to be delineated.
Consequently, this study is designed to exam-
ine the possible moderating effect of hardiness
in the links between problem-solving skills ap-
praisal and perceived stress in relation to sui-
cidal ideation among Malaysian nursing under-
graduates.

Therefore, the present study hypothesized
as follows: 1) poor problem-solving skills and
high levels of perceived stress will positively
predict suicidal ideation, and 2) hardiness will
moderate the links between problem-solving
skills appraisal and perceived stress with sui-
cidal ideation among nursing students.

Method

Participants

A total of 214 nursing students were recruited
via a multi-stage cluster sampling approach to
participate in the study. Of these, four cases
were omitted from the analysis due to incom-
plete information and 6 cases were removed
from the analysis due to outlier values. Finally,
204 nursing students were involved in the
present analysis.

Procedure

Ethical endorsement was granted by the Ethi-
cal Research Committee of University Putra
Malaysia (UPM) before research beginning.
Before collecting data, permission to conduct
research among nursing students was obtained
from the universities involved. In the first stage,
from the four public universities in Selangor
state, two universities were selected randomly
(Universiti Putra Malaysia and Universiti
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Kebangsaan Malaysia). In the next stage, a class
from each nursing school according to the stu-
dents’ grade year (freshman, sophomore, jun-
ior, and senior) was randomly selected, and data
were collected during one of the regularly sched-
uled classes. Data were collected from January
13, 2014 to April 15, 2014. All the participants
were informed regarding the research goals, and
signed the consent form. They were also guar-
anteed confidentiality and their rights to with-
draw from the study at any time. The respon-
dents completed the self-reported question-
naires.

Measures

The 32-item Problem-Solving Inventory
(PSI) (Heppner, 1988) was used to assess one’s
capacity and skill to deal with hardships in one’s
daily life (Heppner, 1988). A 6-point Likert scale
was used for all questions. This measure con-
sists of three factors, as follows: Problem-Solv-
ing Confidence (PSC), Approach-Avoidance
Style (AAS), and Personal Control (PC).
Heppner (1988) suggests that the factors are
dependent; therefore, in this study, the sum of
three factors was used. A lower score in PSI
shows effective problem-solving skills. Previ-
ous studies revealed that PSI had good validity
and acceptable internal consistency, with α =
0.80 (Heppner, 1988; Heppner et al., 2004).

The 10-item Perceived Stress Scale (Cohen,
Kamarck, & Mermelstein, 1983) was used to
assess the degree of stressful circumstances
and measure the opinions of nursing students
about how circumstances are unpredictable,
uncontrollable, and excessive.  A 4-point Likert
scale was used for all questions, with total
scores ranging from 0 to 40. A higher score indi-
cates higher levels of perceived stress. Cohen
(1996) reported perceived stress scale had a
good internal consistency, with α = 0.84.

The 18-item Personal Views Survey II (Maddi
et al., 2006) was used to assess one’s ability

and skill to handle stressful life events. Each
item was rated on a 4-point Likert scale, ranging
from 0 (not at all true) to 3 (very true). The sum
of these three components indicates degree of
hardiness (Maddi, 2006). The total score range
is from 0 to 54. A higher score indicates greater
hardiness. The study showed an acceptable
internal consistency (Maddi et al., 2006). The
hardiness literature supports the sum of the
subscales of the hardiness components – com-
mitment, control, and challenge (Cole, Feild, &
Harris, 2004; Maddi, 2006). Thus, the sum of
three scores was utilized in this study.

The 21-item Beck Scale for Suicidal Ideation
(BSSI) (Beck, Steer, & Ranieri, 1988) was used
to measure suicidal ideation, planning, and in-
tent to commit suicide in the past week. Each
item was rated on a 3-point Likert scale from 0
to 2 for all questions, with total scores ranging
from 0 to 38 (Beck et al., 1988). A high BSSI
score means that the respondent is at higher
risk of suicide. The study confirmed concur-
rent validity between individuals with a high
BSSI score and experience of suicide attempts
(Beck et al., 1988).

Demographic information was collected to
measure different features of the nursing stu-
dents’ backgrounds. Respondents completed
a demographic survey about their gender, race,
age, educational level, and marital status.

Results of Pilot Study

The questionnaires were pilot tested by con-
venience sampling, in which 30 nursing students
were chosen. Cronbach’s alpha was used for
evaluating the reliability of the questionnaires
(English version). The Problem-Solving Inven-
tory had a Cronbach’s alpha value of α = 0.86,
the Perceived Stress Scale had a Cronbach’s
Alpha value of α = 0.81, the Hardiness Scale
had a Cronbach’s alpha value of α = 0.78, and
the Beck Suicidal Ideation Scale had a
Cronbach’s alpha value of α = 0.90. Therefore,
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the reliability coefficients showed that all the
questionnaires were stable and consistent.

Data Analysis and Data Preparation

Structural Equation Modeling (SEM), using
AMOS version 23 (Analysis of Moment Struc-
tures), and SPSS version 23 (Statistical Pack-
age for the Social Sciences) were employed to
analyze the data.

In the process of data screening, the missing
data, outliers, and normality of distribution were
checked and addressed. Missing data were ad-
dressed using the regression imputation
method. Outliers were checked by high
Mahalanobis d-squared with both p1 and p2
equal .000 and .000; 6 cases were found as out-
liers, and these cases were deleted. For all vari-
ables, skewness values ranged from 0.003 to
0.598, and kurtosis values ranged from -1.038 to
1.625; on that basis, the distribution was con-
sidered normal [As a rule of thumb, Byrne (2010)
described that when skewness  and kurtosis
values are lower than ±3 and ±5, respectively,
data are appropriate to assume normality].

According to Kline’s (2010) recommendation,
the following 6 indices were employed to as-
sess the measurement model fit: the chi square/
degree of freedom ratio (CMIN/DF), the Good-
ness-of Fit Index (GFI), the Comparative Fit In-
dex (CFI), the Tucker-Lewis Index (TLI), and
the Incremental Fit Index (IFI). A rule of thumb
for the fit indices is that values equal or greater
than .90 are an acceptable fit (Kline, 2010). Fur-

thermore, the model may be classified as ac-
ceptable, if the Root Mean Squared Error of
Approximation (RMSEA) is between .03 and .08.

Results

Respondent Profile

The age range of the respondents was from
18 to 24 years old (mean age = 21. 51, SD = 3.21).
The sample consisted of 98 (48%) males and
106 (52%) females, and the majority of respon-
dents (86.4%, n = 177) were single. Nearly half
of the respondents were Malay (48%, n = 98),
followed by Chinese (41%, n = 83), and Indian
(11%, n = 22). Of the 204 nursing students, 30.2%
(n = 61) were in their freshman year; 22.8% (n =
47) were in their sophomore year; 25.6% (n =
52) were in their junior year, and 21.4% (n = 44)
were in their senior year.

Convergent Validity and Construct Reliabil-
ity of the Instruments

The convergent validity (Average Variance
Extracted; AVE) and construct reliability (Con-
struct Reliability; CR) of the instruments (En-
glish version) were assessed in the main study.
The establishment of convergent validity and
construct reliability are confirmed if AVE and
CR are above the recommended standard val-
ues of .50 and .70, respectively (Byrne, 2010).
As  seen  in  Table  1,  the  values  of  AVE  and
CR showed good internal consistency values

Table 1 Values of Average Variance Extracted (AVE) and Construct Reliability (CR)  
Measure AVA CR 
Problem-Solving Inventory  .71 .86 
Perceived Stress Scale .62 .76 
Personal Views Survey  .59 .73 
Beck Scale for Suicidal Ideation  .79 .85 
Note. AVE: Average Variance Extracted and  CR: Construct Reliability 
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and convergent validity values for the instru-
ments.

Descriptive Statistic

Table 2 shows the mean, standard deviation,
actual range, and inter-correlations of the stud-
ied variables. Table 2 shows that poor problem-
solving skills (r = 69, p < .01) and perceived stress
(r = 53, p < .01) were positively correlated with
suicidal ideation, whereas hardiness (r =    -.57,
p < .01) was negatively correlated with suicidal
ideation. Additionally, hardiness was negatively
correlated with perceived stress (r = -.69, p < .01)
and problem-solving skills (r = -.63, p < .01).

Measurement Model of Study

The results showed that the measurement
model fit the data well: CMIN/DF = 1.78, p < .05,
GFI = .91, CFI = .92, TLI = .94, IFI = .90, and
RMSEA = .04. Although the model based on
significant chi-square values did not fit the data,
other indices depicted good fit indices. There-
fore, according to Kline (2010), the measure-
ment model fitted the data perfectly.

Structural Model

The results, as demonstrated in Figure 1, in-
dicated that poor problem-solving skills ap-
praisal (β = .42, p < .01), high levels of perceived

stress (β = .31, p < .01), and low levels of hardi-
ness (β = -.32, p < .01) had significant contribu-
tions in prediction of suicidal ideation. These
exogenous variables explain 71.0% of the vari-
ance in suicidal ideation.

Moderation Test of Hardiness

To investigate the moderating role of hardi-
ness on the associations between problem-solv-
ing skills and perceived stress with suicidal ide-
ation, multi-group analysis in AMOS (Version
23) was performed. The first step in examining
the moderating role of hardiness on the asso-
ciations of problem-solving skills, perceived
stress, and suicidal ideation is to compare the
unconstrained model (paths free to vary) ver-
sus the constrained model (paths constrained
to equality). If the unconstrained model is bet-
ter than the constrained model, we can con-
clude that hardiness has a moderation effect on
the overall model. The next step in examining
the moderating role of hardiness is to check for
the significance of individual paths. The path
is moderated by the moderating variable if
1) the beta for one group is significant, while
the beta value for another group is not signifi-
cant, or 2) the beta values for all groups are
significant, but the correlation coefficient for
the association between two variables for one
group is positive and for another group is nega-
tive (Kline, 2010).

Table 2 Correlation among study variables, and the mean, standard deviations, and observed range 
Variables -1 -2 -3 -4 
(1) Suicidal Ideation 1 
(2) Perceived Stress .53**  1 
(3) Hardiness -.57**  -.69**  1 
(4) Problem-Solving Skills Appraisal .69**   .62**  -.63 ** 1 
Mean 5.43 17.34 29.71 81.68 
Standard deviation 4.02 8.79 12.42 21.59 
Observed range 0-27 4-36 10-54 32-154 
Note. ** p < .01. 
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Figure 1 Structural model of suicidal ideation
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To test the moderating role of hardiness, the
sample data were divided into high and low
groups based on the median split in hardiness
(29.71). The measurement fit indices for the
unconstrained model (χ2 = 4.212, p < 0.001,
RMSEA = .041, CFI = .911, GFI = .933, NFI =
.921) were better than the measurement fit in-
dices for the constrained model (χ2 = 5.133 p <
0.001, RMSEA = .065, CFI = .897, GFI = .880,
NFI = .833), because the chi-square value for
the unconstrained model was smaller than the
chi-square value for the constrained model,
and other fit indices for the unconstrained
model were greater than the measurement fit
indices of the constrained model (Kline, 2010).
Therefore, there is a considerable difference
in the influence of hardiness on the relation-
ships between problem-solving skills and per-
ceived stress with suicidal ideation.

The result, as demonstrated in Table 3, re-
vealed that hardiness moderated the associa-
tion of perceived stress and suicidal ideation;
that is, the nursing students from the high har-
diness group were less likely to experience sui-
cidal ideation, regardless of their perceived
stress. The moderating role of hardiness on the
link between problem-solving skills and suicidal
ideation was also supported; specifically, nurs-
ing students with high levels of hardiness were
less likely to experience suicidal ideation, re-

gardless of their ineffective problem-solving
skills.

Discussion

The first hypothesis of the present study in-
volved examining the relationships between
problem-solving skills and perceived stress
with suicidal ideation among nursing students.
As anticipated, our findings provide support
for positive associations between poor prob-
lem-solving skills and high levels of perceived
stress with suicidal ideation. One possible ex-
planation for the positive association between
poor problem-solving skills and suicidal ideation
is that individuals, who tend to use less effec-
tive problem-solving skills are more likely to
engage in withdrawal, decreased assertiveness,
sadness, irritability, and passivity that contrib-
ute to the risk for suicidal ideation.  On the other
hand, individuals with effective problem-solv-
ing skills are able to regulate their own emo-
tions and neutralize negative thoughts, and are
less likely to suffer from suicidal ideation
(Abdollahi et al., 2015b; Khan, Hamdan, Ahmad,
Mustaffa, & Mahalle, 2016; Siu, 2009). This find-
ing is consistent with previous studies (Becker-
Weidman et al., 2010) that found that ineffec-
tive problem-solving skills have a great influ-
ence on increased suicidality. This idea ema-

 

Table 3 Standardized regression weights (hardiness variant model)  

Hypothesis 
Hardiness 

Std Est CR(SE) 

Suicidal ideation <--- Perceived 
stress -.312**(.077) -1.843(.653) 

Suicidal ideation <--- Problem-
solving skills .224*(.096) .987(.704) 

Note. SE = standard error, CR = critical ratio, Std Est = standard estimate.   
Result for the low hardiness group is presented first, and results for the high hardiness group 
is presented in parenthesis. 
∗p < .05, ** p < .01 
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nates from studies that have demonstrated that
effective problem-solving skills reduced the risk
of suicidal ideation (Speckens & Hawton, 2005).
Given the chemical, physical, and psychologi-
cal changes during puberty (Heim & Binder,
2012), undergraduate students need to find a
new role in society and take decisions about
academic, occupational, and marital affairs,
which affect their future and their identities.
Therefore, these demands mean that problem-
solving skills are necessary for them, because
they need to find logical solutions for their prob-
lems; otherwise, they may be suffering from
suicidal ideation (Becker-Weidman et al., 2010).

This finding also showed that perceived stress
positively predicted suicidal ideation among
nursing students. This finding is in agreement
with Abdollahi and colleagues (2015c), who
found that stress was positively correlated with
suicidal ideation. Suicidal behavior is an out-
come of perceived stress, meaning that one can-
not bear the stressful conditions and thinks that
suicide is the best solution for escaping an un-
bearable situation. According to the cognitive-
transactional stress theory (Lazarus & Folkman,
1984), perceived stress is produced by the per-
ception of stressful situations and estimation
of one’s own ability to manage the stressors in
which the effects on the individuals are more
than that of the real stressors. This theory sug-
gests that there are diversities in everyone’s
reaction to the same potential stressors, and
these differences influence both the level of
appraisal and the ability to solve problems.

The second hypothesis of this study involved
examining the moderating role of hardiness on
the links between problem-solving skills and
perceived stress with suicidal ideation among
nursing students. The present findings showed
that hardiness moderated the link between prob-
lem-solving skills appraisal and suicidal ide-
ation. That is, nursing students with high lev-
els of hardiness are more likely to apply hardy
attitudes and courage to confront problems, and

they are more flexible in facing problems. The
hardiness theory (Maddi, 2006) displays two
types of appraisals in relation to suicidality.
First, the situation is assessed by problem-solv-
ing skills as a primary appraisal. Second, hardi-
ness as a secondary appraisal plays an impor-
tant role in the relationship between problem-
solving skills and suicidal ideation. This means
that when the situation is assessed as a threat-
ening and uncontrollable situation, the likeli-
hood of suicidal ideation increased. However,
when the situation is assessed as a challenge-
able or opportunity for learning, hardiness acts
as an obstacle to engaging in suicidal ideation,
meaning that hardy individuals were less likely
to experience suicidal ideation even at the high-
est levels of ineffective problem-solving skills.
The findings of this study support previous
research showing that positive secondary ap-
praisals may reduce the risk of suicidal ideation
(Johnson, Gooding, Wood, & Tarrier, 2010),
proving that hardiness is an important element
in completing tasks and adapting to challeng-
ing situations.

The findings also revealed that hardiness
acted as a significant moderator in the link be-
tween perceived stress and suicidal ideation.
The findings showed that one of the influenc-
ing factors against stress is hardiness and that
nursing students with strong hardiness, even
those having high levels of perceived stress,
were less likely to experience suicidal ideation.
The findings further confirm the theorists’
claims by explaining that hardiness provides
courage, motivation, and effective coping strat-
egies to enhance performance and mental health
under stressful circumstances (Maddi, 2006).
Hardy attitudes help individuals to have healthy
life by looking for effective solutions for their
daily problems and providing persevering atti-
tude to view stressful circumstances as less
stressful and more challengeable and control-
lable (Abdollahi et al., 2016). The findings of
this study emphasize the important role of har-
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diness as an enhancing factor in decreasing the
amount of perceived stress and suicidal ide-
ation. Hardiness appears as a general orienta-
tion towards self, and the world conceptualized
as comprising of a sense of commitment, con-
trol, and challenge. Particularly, individuals with
strong hardiness are committed to what they
do in diverse aspects of their lives; believe in
having some control over the causes and solu-
tions of problems, and view life changes and
adjustment demands as challenges and oppor-
tunities. Therefore, hardy individuals tend to
remain strong during hardship, and these char-
acteristics appear to protect them against feel-
ing of hopelessness

Implications for Practice

The current study contributes to the existing
knowledge on suicidal ideation among nursing
students in the Malaysian context, where re-
search on suicidal ideation in Malaysia is lim-
ited. Theoretically, the findings of this study fill
the gap in the suicidal research carried out in
Malaysia and add to the existing literature on
understanding hardiness as an influencing and
enhancing factor for nursing students against
suicidal ideation. Thus, the current study con-
tributes valuable information through develop-
ing the credibility of hardiness theory and sup-
ports the portability of this theory to a Malay-
sian nursing student sample. Methodologically,
this study adopts a more sophisticated statisti-
cal procedure in using structural equation mod-
eling. This analysis takes one step closer to a
better understanding of the hypothesized model
of suicidal ideation in contrast to conventional
linear regression. Using structural equation
modeling and multi-group analysis provide fur-
ther insight into the relationship between the
studied variables. Therapeutically, clarifying the
relationships between problem-solving skills
appraisal, perceived stress, and hardiness with
suicidal ideation among nursing students can

assist in the creation of effective prevention
and intervention programs to reduce suicidal
ideation. For example, when practitioners or
psychologists evaluate the risk of suicide in
nursing students, they need to assess the
amount of perceived stress, problem-solving
skills, and hardiness. Although causality is un-
able to be determined in this study, hardiness
training may decrease the likelihood of suicidal
ideation.

Strengths and Limitations

The findings of the current study must be
viewed in relation to its limitation. This study is
restricted to nursing students in Selangor state,
and possible generalization to other populations
should be verified by further studies. This
study utilized self-report questionnaires. Even
though the questionnaires used in this research
are psychometrically qualified, self-report ques-
tionnaires pose a threat to the internal validity
of the data. Therefore, future studies should
use a multi-method approach, including quan-
titative and qualitative methods that provide
incremental validity to the data. As the present
study was a cross-sectional survey, it con-
strained us to a discussion about the associa-
tions between variables rather than causality. It
is necessary to replicate this study with longi-
tudinal and experimental designs to examine the
process through which the problem-solving
skills, hardiness, and perceived stress affect
suicidal ideation.
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Validity of the Montreal Battery of Evaluation of Amusia:
An Analysis Using Structural Equation Modeling

The Montreal Battery of Evaluation of Amusia (MBEA) is the gold standard for diagnosing
amusia. We aimed to evaluate its factorial and convergent validity. Data were collected for the
MBEA and a self-report Amusic Dysfunction Inventory on a non-random sample (n = 249), and
the following Structural Equation Modeling (SEM) procedures were conducted: confirmatory
factor analysis of the theoretical model; exploratory SEM for alternative non-restricted factor
solutions; and structural models with each of these solutions as predictors of the inventory’s
items. The theoretical model did not prove acceptable goodness of fit, and two- and three-
factor non-restricted models were better-fitted solutions for Scale, Contour and Interval tests,
and Meter and Memory tests, respectively, than the theoretical one-factor model. This may
reflect distinct perceptual processes rela ted to neurocognitive demand. The non-restricted
models of Scale, Meter and Memory showed to be acceptable predictors of self-reported capac-
ity for melodic perception, vocal production, rhythmic coordination, and memory.

Key words: amusia, music cognition, structural equation modeling, validity
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Introduction

Amusia is a neurocognitive impairment of
music perception, memory or performance, pri-
marily explained by a deficit in pitch processing

that could be congenital- or lesion-based (Hyde
& Peretz, 2004; Peretz, Champod, & Hyde, 2003),
and that cannot be explained by hypoacusia,
general neurocognitive functioning, education
or exposure to music (Cuddy, Balkwill, Peretz,
& Holden, 2005; Ayotte, Peretz, & Hyde, 2002).
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Assessment of amusia has been almost exclu-
sively performed using the Montreal Battery of
Evaluation of Amusia (MBEA) (Pfeifer &
Hamann, 2015).

Though not explicitly stated as a formal mea-
surement model in the original theoretical
scheme (see Peretz et al., 2003), the MBEA evalu-
ates cognitive processing of music through six
first-order factors: scale, contour, and interval,
as part of a melodic organization second-or-
der factor; rhythm and meter, as part of a tem-
poral organization second-order factor; and
memory-recognition, which is conditioned by
melodic- and temporal organization due to the
nature of the task, which implies the previous
execution of the melodic and temporal tests.

The MBEA theoretical model assumes modu-
larity of music processing in three levels: 1) with
regard to other cognitive functions (Peretz &
Coltheart, 2003); 2) between second-order fac-
tors (e.g., impairment of melodic organization
could exist in the presence of non-impaired tem-
poral organization [Hyde & Peretz, 2004]; im-
pairment of memory-recognition could exist in
the presence of non-impaired melodic or tem-
poral organization [Peretz et al., 2003]), and
3) between first-order factors (e.g., impairment
of interval processing could exist in the pres-
ence of non-impaired contour processing, but
not vice versa; and impairment of rhythm could
exist in the absence of impaired meter [Peretz et
al., 2003]).

Research using the MBEA has seen a sig-
nificant rising; because of this, its validity is
being rigorously tested, as it could be expected
of such a relatively new and almost unique
measure. Several observations can or have
been made in this regard. First, the supposed
modularity of music processing is in contra-
diction with the MBEA’s composite score ulti-
mately proposed by Peretz et al. (2003) as a
unitary measure (a third-order factor) of music
perception and memory functioning. Second,
the only study that has undertaken the task

of analyzing the items’ dimensionality of the
MBEA, has reported failure to replicate the
assumed unidimensionality of five of its tests
(Nunes-Silva & Haase, 2012). Third, one study
(Henry & McAuley, 2013) has highlighted the
crucial involvement of decision-making pro-
cesses in the simple behavior of listening and
responding to the MBEA items; these pro-
cesses are not considered in the theoretical
model in which the battery is founded (justifi-
ably because of parsimonious reasons), but
could have a modifying role in the structure
of the theory. Fourth, little is still known re-
garding the relation of performance of sub-
jects on the MBEA and actual specific amusic
behaviors (e.g., ability to distinguish melodies
without lyrics, minimal capacity to sing in tune
or to follow the basic rhythm of a song), with
several studies approaching the phenomena
through the inclusion of non-representative
samples of so-called “self-declared amusics”
with no clear or measured diagnostic criteria
other than the MBEA itself. Fifth, there is still
some discrepancy concerning  the use of the
MBEA in terms of the number of subtests,
items, scoring, cutoff scores, diagnostic accu-
racy and consequent estimation of prevalence
(Henry & McAuley, 2013; Peretz & Vuvan,
2017; Pfeifer & Hamann, 2015).

For our consideration, in order to reach a bet-
ter understanding of amusia, and all other
neurocognitive features that might be ad-
dressed with, a more precise comprehension of
the MBEA is needed, especially as it has been
taken for granted as the gold standard for prov-
ing the existence of the very phenomenon it
intends to measure. None of the studies target-
ing this knowledge gap (Henry & McAuley,
2013; Nunes-Silva & Haase, 2012; Pfeifer &
Hamann, 2015) undertakes the task of thor-
oughly assessing the validity of the theoretical
model underlying the MBEA. We believe that
this assessment may provide information for
further refinement of the theory behind the
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MBEA, and could have practical implications
concerning the pertinence of each of its tests
and items, and the potential relation of specific
music perceptual domains (e.g., perception of
pitch and perception of rhythm) to other cogni-
tive and neural processes (e.g., decision-mak-
ing and frontal lobes).

Structural equation modeling (SEM) provides
a way to address this issue based on system-
atic fit assessment procedures and estimation
of relationships between latent constructs cor-
rected for measurement error (Asparouhov &
Muthén, 2009; Morin, Arens, & Marsh, 2016).
Factorial validity of the MBEA can be assessed
using: a) Confirmatory Factor Analysis (CFA)
to empirically test the original theoretical
model, assuming that specific indicators are
only related to specific factors (e.g., variances
in items of the MBEA’s Rhythm test are caused
by one and only one pre-specified factor mea-
suring rhythm perception); and b) Exploratory
SEM (ESEM) to estimate non-restricted rela-
tionships between multiple measures in the
absence of a valid pre-specified model (e.g.,
variances in items of the MBEA’s Rhythm test
may be caused by two or more interrelated
factors measuring different features of rhythm
perception). For evaluation of the criterion
validity, SEM can also be utilized to test the
capacity of the best factorial models (restrained
or unrestrained) to predict specific outcomes
(e.g., a three factor model obtained through
ESEM may have better associations with self-
reported rhythm difficulties than a one factor
model obtained through CFA).

The overall purpose of this study was to com-
prehensively assess the validity of the MBEA,
aiming for three objectives: 1) to test the facto-
rial structure of the MBEA’s original theoretical
model; 2) to explore an alternative factorial
structure for the MBEA using ESEM; 3) to evalu-
ate the convergent validity of the MBEA in re-
lation to specific indicators of self-perceived
amusic dysfunction.

Method

Participants

Data were collected in three Mexican cities
(Mexico City, Veracruz, and Merida) during July
2014-April 2015, through convenience sampling.
Inclusion criteria were: 1) age between 14 and
70 years-old (the range was established con-
sidering previous studies with this minimum age
[Nunes-Silva & Haase, 2012], and also aiming
to reduce the effect of age-associated cogni-
tive decline [Deary et al., 2009]); 2) literacy; and
3) oral informed consent after assuring the
participant’s complete understanding of confi-
dentiality, research purposes, presence of low
risks (possible feelings of lost time, boredom,
fatigue, or minimal hearing discomfort), proce-
dures for minimizing risks (comfortable volume
level, and breaks between tests), and voluntary
completion of activities. Exclusion criteria were
checked through the participant’s self-report of:
history of neuropathology (one or more of the
following formal diagnoses: traumatic brain in-
jury, stroke, epilepsy, neuroinfection, demen-
tia, schizophrenia, or other neurodegenerative
disease); compromised hearing acuity (formal
diagnosis of damage to tympanic membrane or
inner ear structures, or subjective complaint of
disability); and formal music training (two or
more years of study in a music school).

Measures

MBEA items consist of piano melodies that
participants listen to through headphones. For
Scale, Contour, Interval and Rhythm tests, par-
ticipants are presented with 31 pairs of mono-
phonic melodies and asked to judge whether
the two melodies are the same or different. A
catch trial is included randomly within each of
the first four tests to assure that the participant
is paying attention. For Meter test, participants
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are presented with a single homophonic melody,
and asked to judge if the presented melody is a
march or a waltz. For Memory test, a single
monophonic melody is played and participants
must judge whether they heard it or not during
previous tests. A 30-point scale score is com-
puted for each of the tests, and an average score
can be calculated from the six subtests to ob-
tain a global measure of music cognition (Peretz
et al., 2003). Though the diagnostic accuracy of
this scoring procedure has been questioned
(Henry & McAuley, 2011), we decided to retain
it for the descriptive analysis because the theo-
retical factorial structure of the MBEA was origi-
nally developed on the evidence provided by
this scoring system, under the practical assump-
tion that response to individual items could be
added and averaged into broader indexes (e.g.,
a global score), and because this system is still
widely used in research of music perception and
amusia (for examples, see: Fujito et al., 2018;
Peretz & Vuvan, 2017; Tang et al., 2018). For the
purpose of the main analyses (CFA and ESEM),
we used the participant’s responses to indi-
vidual items.

 A 9-item self-report Amusic Dysfunction In-
ventory (ADI) was designed ex profeso for this
study as a way to explore amusic complaints in
four domains: melodic perception (item 1: “I can
tell when an instrument is out of tune”, item 2:
“I’m capable of clearly noticing an incorrect
note in a familiar melody”); rhythmic coordi-
nation (item 3: “I dance fluently and to the
rhythm of music”, item 4: “It is difficult for me
to follow the rhythm of a song with my hands
or my feet”); vocal production (item 5: “People
say I sing out of tune”, item 6: “I sing out of
tune”); and memory (item 7: “I have difficulty
in recognizing the melody of a song when it
has no lyrics”, item 8: “I have troubles remem-
bering melodies that I have heard several
times”, item 9: “I can only remember lyrics of
the songs and I often forget the melodies”) (all
items’ statements are literally translated from

Spanish). The inventory is based on the
MBEA’s theoretical dimensions of melodic/tem-
poral perception and memory, and on com-
plaints of daily-life impairments frequently re-
ported by amusic individuals, or specific dys-
functions observed by researchers (Cuddy et
al., 2005; Peretz et al., 2003). Participants were
asked to rate frequency (1 –“Never”, 2 –
“Rarely”, 3 – “Frequently”, 4 – “Always” ) of
behaviors and situations that could be related
to amusic dysfunction.

A demographic questionnaire included items
about gender, age, years of education (com-
pleted levels), handedness, and a brief check-
list of exclusion criteria.

Procedure

After an oral informed consent and a brief
checklist for exclusion criteria, the MBEA and
the ADI were computer-administered. Partici-
pants were instructed to register their responses
on spreadsheets, arranged as follows: two col-
umns for responses of each of the MBEA tests
(“Yes” or “No” for all the tests except Meter for
which the responses were “March” or “Waltz”),
and four columns for the Likert-type responses
of the ADI. All evaluations were administered
in quiet settings, during one session, and car-
ried out by psychologists trained in the proce-
dures of the study.

All procedures were in accordance with the
declaration of Helsinki, and approved by the
Research Committee of the Anahuac Univer-
sity.

Statistical Analyses

Gender, age, years of education, and hand-
edness, as well as sum scores of the MBEA
and distribution of responses on the ADI were
described as mean (standard deviation) or fre-
quencies (percentages) for continuous and cat-
egorical data, respectively, in order to charac-
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terize the sample of participants. Statistical dif-
ferences and correlations with MBEA global
score were computed for each of the demo-
graphics aiming to identify significant (p < .01)
confounders. All missing values were reported
for specific variables. This analytical proce-
dure was performed with IBM SPSS Statistics
Version 22.

To assess factorial validity of the MBEA, the
three one-factor models corresponding to theo-
retical dimensions of the MBEA were individu-
ally assessed through CFA, including: all 90
individual items from Scale, Contour, and Inter-
val tests as indicators of melodic organization,
all 60 individual items from Rhythm and Meter

as indicators of temporal organization, and the
30 individual items of Memory test as indica-
tors of the memory-recognition dimension. A
one-factor model using all pooled items was also
run to assess the global dimension of the MBEA.
For every model, previously identified con-
founders were controlled. To determine the
goodness of fit of the models, the following
indices and correspondent cutoff values were
taken into account: p > .05 in chi square test
(χ2); comparative fit index (CFI) > .95; Tucker-
Lewis index (TLI) > .90; and root-mean-square
error of approximation (RMSEA) < .05 (Hu &
Bentler, 1999; Schreiber, Stage, King, Nora, &
Barlow, 2015). 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1 Prototypical representation of ESEM of the MBEA and association with ADI indica-

tors.
Abbreviations: MBEA = Montreal Battery of Evaluation of Amusia; F = Factor; ADI = Amusic

Dysfunction Inventory.
Left side of the figure represents prototypical non-restricted models with different number of

factors. Right side of the figure represents path analysis, with ESEM factors as predictors of
specific ADI’s indicators. Confounders are not depicted in the figure.

Squares represent observed variables (indicators) and circles represent unobserved variables
(factors). Full unidirectional arrows linked to indicators or factors represent the item uniqueness
or factor disturbances. Full unidirectional arrows pointing to indicators represent measurement
error. Bidirectional full arrows linking ovals represent factor covariances and correlations. Bidi-
rectional dashed arrows connecting single ovals represent factor variances (Morin et al., 2016).
Three-pointed vertical lines indicate ellipsis (e.g., 1, 2, 3…10).
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ESEM was conducted to consecutively as-
sess goodness of fit of different non-restricted
multifactor models of melodic and temporal di-
mensions, as well as for individual MBEA tests
(Scale-Memory) using Geomin rotation. To
choose a specific model, chi square test differ-
ence with scaling factor was utilized, consider-
ing p < .01 to avoid type I error. Significant (p <
.05) standardized factor loadings and between-
factors covariations were identified for each of
the retained Scale-Memory models. To evalu-
ate criterion validity of the MBEA, six indepen-
dent structural models were performed using
these factorial solutions as predictors of ADI’s
indicators, as prototypically depicted in Figure
1. Identified confounders were also controlled
for both analytical procedures.

For all SEM analyses, we decided to use indi-
vidual items as ordered categorical indicators,
instead of using scores based on the aggrega-

tion of the correct answers (MBEA scoring sys-
tem); this procedure allows us to obtain latent
variables that represent non-observable traits
that underlie the responses of the test (Bollen
& Lennox, 1991). The use of linear composites
(sum of correct items) was discarded because
coefficients estimated with this method may be
upwardly or downwardly biased. All SEM pro-
cedures were conducted in Mplus Version 6.12
(Muthén & Muthén, 1998-2011) using the
weighted least squares (WLSMV) means and
variance adjusted estimator.

Results

Demographic Characteristics, MBEA
Scores, and Responses to ADI

From 261 participants that concluded the as-
sessment, six individuals were excluded from

 

Table 1 Demographic characteristics and MBEA scores 
 Freq. (%) | Mean (SD) Differences or correlationsa 
Gender  t(247) = 1.86, p = .06 
  Male 109 (43.8)  
  Female 140 (56.2)  
Handedness  F(2,248) = .14, p = .86 
  Right 229 (92.0)  
  Left 17 (6.8)  
  Ambidexterity 3 (1.2)  
Age 40.25 (16.37) r = -.26, p = .00 
Years of education 15.90 (4.02) r = .13, p = .02 
   
MBEA   
Scale b 24.00 (4.34)  
Contour c 23.71 (4.11)  
Interval 22.40 (4.09)  
Rhythm b 24.99 (3.57)  
Meter c 22.93 (5.24)  
Memory b 24.77 (4.23)  
Global 23.80 (3.04)  
Notes. n = 249; aDifferences and correlations are conducted with the MBEA global score 
as the dependent variable; b1 missing value;  c2 missing values. 
Abbreviations: MBEA – Montreal Battery of Evaluation of Amusia. 
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analysis due to a posteriori self-report of neu-
ropathology history (n = 5) and compromised
hearing acuity (n = 1), and six were excluded
due to several discrepancies between item num-
ber and correspondent response on one or more
MBEA tests. A total of 249 cases were included
in the analyses. Table 1 displays the demo-
graphic characteristics and MBEA scores for
this sample. Mean frequencies and standard
deviations of responses on ADI were as fol-
lows: item 1 = 2.38(.87); item 2 = 2.35(.92);
item 3 = 2.12(.95); item 4 = 1.70(.76); item 5 =
2.58(.99); item 6 = 2.71(1.19) [1 missing value];
item 7 = 2.02(.71); item 8 = 1.73(.64); item 9 =
1.78(.62). Age and years of education showed
weak correlations with the MBEA global score
(see Table 1), but only the former proved p value
< .01, and thus was considered as confounder
in the main analyses.

Evaluation of Factorial Validity: CFA and
ESEM

As shown in Table 2, CFAs of the theoreti-
cal one-factor dimensions (melodic organiza-
tion, temporal organization, memory-recogni-
tion, and global) did not prove acceptable
goodness-of-fit values or convergence, and
neither did the ESEM one-factor alternative
solutions for each of the MBEA tests. Alter-
native multifactor models proved acceptable
goodness-of-fit for individual subtests: two-
factor solutions on Scale, Contour, Interval,
and Rhythm, and three-factor solutions on
Meter and Memory. Covariations between
F1 and F2 were not observed for any of the
two-factor models (Scale: β = .12, p = .42; Con-
tour: β = .15, p = .33; Interval: β = -.11, p = .43;

Table 2 continues

 

Table 2 Goodness-of-fit and difference testing for the MBEA theoretical and alternative model 

 Fit indices  Difference test 
χ2 df RMSEAS [90% CI] CFIS TLIS  χ2

S-B df p 
CFA for theoretical one-factor dimensionsa 
Global No convergence. 
Melodicb 4739.25 4004** .02 [.02, .03] .84 .83     
Temporalb No convergence.     
Memory 
-recognitiond 

657.58 434** .04 [.03, .05] .76 .75     

ESEM alternative solutions for theoretical dimensionsa 
Melodic          

1 4739.25 4004** .02 [.02, .03] .84 .83     
2 4102.03 3914* .01 [.00, .01] .95 .95  493.71 90 .00 
3 3981.88 3825* .01 [.00, .01] .96 .96  137.04 89 .00 
4 3869.96 3737 .01 [.00, .01] .97 .96  123.27 88 .00 
5 3765.30 3650 .01 [.00, .01] .97 .97  115.65 87 .02 

Temporal          
1 2416.56 1769** .03 [.03, .04] .67 .66     
2 1926.49 1709** .02 [.01, .02] .89 .88  321.86 60 .00 
3 1777.53 1650* .01 [.00, .02] .93 .92  142.97 59 .00 
4 1675.37 1592 .01 [.00, .02] .95 .95  109.97 58 .00 
5 1595.92 1535 .01 [.00, .02] .96 .96  85.29 57 .00 
6 1526.24 1479 .01 [.00, .02] .97 .97  76.20 56 .03 
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Rhythm: β = -.21, p = .08), nor between the
factors of the Memory test (F1 with F2: β =
.18, p = .22; F1 with F3: β = .26, p = .10; F2
with F3: β = .07, p = .70). Significant associa-
tions were only found for Meter test, between
F1 and F2 (β = .41, p = .01) but not between
the rest of its factors (F1 with F3: β = -.17, p =

.21; F2 with F3: β = .10, p = .33). Not control-
ling for the age confounder, these results
showed a similar pattern, with the exception
of Meter test that rendered a correlation be-
tween F1 and F3 (β = .38, p = .01). Factor load-
ings for each of the MBEA retained ESEM
solutions are displayed in Table 3.

Table 2 continued
 

Table 2 Goodness-of-fit and difference testing for the MBEA theoretical and alternative model 
   Fit indices    Difference test 
 χ2 df RMSEAS [90% CI] CFIS TLIS  χ2

S-B df p 
ESEM alternative solutions for testsa 
Scalec 

1 644.11 434** .04 [.03, .05] .85 .84     
2 438.55 404 .01 [.00, .03] .97 .97  166.00 30 .00 
3 400.54 375 .01 [.00, .02] .98 .97    40.83 29 .07 

Contour d 
1 562.19 434** .03 [.02, .04] .88 .87     
2 433.12 404 .01 [.00, .02] .97 .96  105.53 30 .00 
3 390.72 375 .01 [.00, .02] .98 .98  45.15 29 .02 

Interval 
1 651.15 434** .04 [.03, .05] .84 .83     
2 451.04 404 .02 [.00, .03] .96 .96  145.40 30 .00 
3 412.46 375 .02 [.00, .03] .97 .96  41.30 29 .06 

Rhythmc 
1 602.16 434** .03 [.03, .04] .86 .85     
2 422.09 404 .01 [.00, .02] .98 .98  141.59 30 .00 
3 384.80 375 .01 [.00, .02] .99 .99  37.77 29 .12 

Meterd 
1 591.69 434** .03 [.03, .04] .90 .90     
2 493.05 404* .03 [.01, .03] .94 .94  90.09 30 .00 
3 432.47 375 .02 [.01, .03] .96 .95  60.68 29 .00 
4 389.03 347 .02 [.00, .03] .97 .96  44.01 28 .02 

Memoryc 
1 657.58 434** .04 [.03, .05] .76 .75     
2 447.32 404 .02 [.00, .03] .95 .94  166.91 30 .00 
3 395.02 375 .01 [.00, .02] .97 .97  55.05 29 .00 
4 360.24 347 .01 [.00, .02] .98 .98  36.18 28 .13 

Notes. n = 249;   aControlling for age; b3 missing values; c1 missing value; d2 missing values; *p ≤ 
.05; **p ≤ .001. 
Bolds indicate the best model based on scaled testing (model solution is retained when the next 
solution reaches p > .01). 
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Assessment of Convergent Validity: MBEA
as Predictor of Self-Perceived Amusic Dysfunc-
tion

SEM analyses for testing convergent valid-
ity of MBEA alternative models with regard to
specific amusic dysfunctions are displayed in
Table 4. For each of the structural models, fit
indices were as follow: Scale: χ2(656) = 707.49,
p = .08; RMSEA = .01 [.00, .02]; CFI = .97; TLI =
.97. Contour: χ2(656) = 696.75, p = .13; RMSEA =
.01 [.00, .02]; CFI = .97; TLI = .97. Interval:
χ2(656) = 704.77, p = .091; RMSEA = .01 [.00,
.02]; CFI = .97; TLI = .97. Rhythm: χ2(656) =
689.54, p = .17; RMSEA = .01 [.00, .02]; CFI =
.98; TLI = .97. Meter: χ2(618) = 682.43, p = .03;
RMSEA = .02 [.00, .029]; CFI = .97; TLI = .96.
Memory: χ2(618) = 643.94, p = .22; RMSEA = .01
[.00, .02]; CFI = .98; TLI = .98.

Discussion

The main purpose of this study was to evalu-
ate the validity of the MBEA by thoroughly

analyzing the original and alternative factorial
structures via systematic fit assessment proce-
dures, identification of latent constructs, and
estimation of relationships between them and
with regard to self-report of specific amusic-
related impairments.

Factorial Validity

Overall, the findings strongly suggest that
the theoretical factorial structure of the MBEA
is not a good-fitted measurement model of mu-
sic neurocognition. More specifically, neither
the assumed three second-order factor struc-
ture (melodic and temporal organization) of the
battery, nor the presumed unifactoriality of each
of its tests, stood empirical proof. Instead, the
results of ESEM suggest to discard melodic
organization and temporal organization as com-
posite measures, and to consider multifacto-
riality for each of the tests.

For the cases of Scale, Contour, Interval, and
Rhythm (Scale-Rhythm), respective two-factor
solutions showed better goodness-of-fit when
compared to other multifactorial alternatives.

Table 4 Structural analysis estimates for MBEA tests’ ESEM solutions as predictors of ADI

 

Item Scale a  Contour b  Interval  Rhythm a  Meter b  Memory a 
F1 F2  F1 F2  F1 F2  F1 F2  F1 F2 F3  F1 F2 F3 

Melodic perceptionc 
1 -.19**(.07) -.07(.08)  -.10(.07) -.16*(.08)  -.13(.07) -.02(.07)  -.08(.07) .00(.07)  -.32*(.15) .03(.13) .24(.12)  .31(.19) -.06(.21) -.42**(.15) 
2 -.34**(.06) -.11(.08)  -.21**(.07) -.24**(.08)  -.25**(.07) -.08(.08)  -.18*(.07) -.15*(.07)  -.42**(.14) .05(.11) .28*(.12)  .21(.21) -.13(.17) -.57**(.16) 
 
Rhythmic coordinationc 
3 -.10(.07) -.18*(.07)  -.04(.08) -.12(.08)  -.12(.07) -.14(.07)  -.10(.07) -.14(.08)  -.32*(.13) .06(.11) .09(.11)  .12(.12) .02(.12) -.26*(.10) 
4 -.31**(.06) -.04(.09)  -.23**(.07) -.16(.08)  -.24**(.07) -.08(.09)  -.11(.07) -.06(.09)  -.56**(.14) .02(.12) .31*(.13)  .10(.15) -.17(.11) -.31*(.13) 
Vocal productionc 
5 -.39**(.06) -.06(.07)  -.29**(.07) -.19*(.07)  -.30**(.07) -.07(.08)  -.15*(.07) -.00(.08)  .04(.13) -.25*(.11) -.08(.12)  .10(.17) -.06(.11) -.25(.13) 
6 -.42**(.06) -.17*(.08)  -.34**(.07) -.22**(.08)  -.39**(.07) -.22*(.09)  -.20**(.07) -.05(.08)  -.11(.13) -.13(.11) .10(.10)  .09(.21) .01(.11) -.35**(.13) 
 
Memoryc 
7 -.21**(.07) -.05(.09)  -.21**(.07) -.02(.09)  -.25**(.07) -.02(.07)  -.17*(.07) .06(.08)  -.15(.13) -.08(.11) .09(.12)  .18(.11) -.19(.13) -.25(.13) 
8 -.17*(.07) .09(.09)  -.09(.07) -.05(.09)  -.12(.07) .01(.08)  .01(.08) .09(.09)  -.24(.15) -.02(.12) .09(.12)  .05(.12) .13(.09) .10(.12) 
9 -.22**(.07) .06(.08)  -.14*(.06) -.03(.08)  -.11(.07) -.03(.08)  -.05(.06) -.04(.08)  -.19(.14) .08(.11) .08(.12)  .08(.13) -.04(.09) -.30*(.12) 

Note. n = 249; a1 missing value; b2 missing values;  cControlling for age; *p d” .05; **p d” .001.
Abbreviations: MBEA – Montreal Battery of Evaluation of Amusia; ESEM – Exploratory Struc-
tural Equation Modeling; ADI – Amusic Dysfunction Inventory.
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Observing the factor loading patterns of these
four models, a clear tendency can be detected:
F1 was mostly loaded by items containing al-
tered stimuli as the second melody (scale-, con-
tour-, interval-, and rhythm-violated conditions,
according to Peretz et al. [2003]), and F2 was
mainly comprised by non-violated conditions.
We suggest labeling these factors: assessment
of difference (AoD), and assessment of sameness
(AoS), respectively. Both factors might be re-
flecting distinct neurocognitive processes or
degrees of ability needed to perceive, retain,
and compare the two melodies of each trial, as
well as different degrees of decision bias par-
tially founded on the difficulty to process each
melody.

As already noted by Henry and McAuley
(2013) using the signal detection theory, this
response process is the result of the additive
contributions of the sensitivity of the listener
to correctly discriminate between same versus
different melodies and his/her response bias,
which in the case of the MBEA seems to origi-
nate from a systematic measurement error
founded in the dichotomous options of re-
sponse for each of its tests. Thus, the patterns
of response may be an effect of common-method
bias attributable to the MBEA (and thus a seri-
ous limitation of the battery) and not the ex-
pression of a critical feature of music cognition
itself. However, taking into account the nature
of the ESEM models (latent variables are free of
measurement errors [Bollen, 1984]), our results
suggest that the obtained models are indepen-
dent of the response bias, and the source of the
responses for same versus different is the con-
sequence of two independent variations within
the process of perception-retention-compari-
son-decision, which determine the final re-
sponse of the listener. Knowing which of these
processes is more critical for diagnosis of amu-
sia falls beyond the scope of this study.

Cross-loadings between AoD and AoS fur-
ther shed light on this process, as most of the

covariates shared negative directions, possi-
bly meaning that in order to produce an accu-
rate assessment of the difference or similarity
between melodies, individuals ought to execute
one process of perception-retention-compari-
son-decision while restricting the use of the
other (e.g., involvement of AoS – in theory more
suitable for less neurocognitively demanding
trials – for responding to trials with violated
conditions might produce a higher rate of inac-
curate responses).

In the case of the Memory test, a two-factor
solution, though it showed acceptable good-
ness-of-fit, was not statistically better informa-
tive than a tree-factor model. Many of the items
loaded distinctively in F1 and F2 in a similar
pattern to Scale-Rhythm tests, suggesting a
similar distinction of assessment processes for
discriminating between recently learned and
newly perceived musical material, possibly
founded on our proposed assessment pro-
cesses related to neurocognitive demand. None-
theless, this three-factor model displayed sev-
eral heterogeneous cross-loadings, making it
harder to parsimoniously support this interpre-
tation. Dependence of Memory test on percep-
tion and performance on the rest of the previ-
ous tests might have influenced this pattern of
modeling.

Convergent Validity

Exploring convergent validity, the value of
these two-factor solutions is further stretched
by the fact that mostly AoD for each Scale-
Rhythm test was moderately associated (β rang-
ing from -.14 to -.42) with ADI’s indicators. From
all of these tests, Scale’s AoD associated better
with expected outcomes related to vocal pro-
duction and melodic perception, whereas Con-
tour and Interval displayed more heterogeneous
covariation of AoD and AoS with all of the out-
come indicators, nonetheless biased to AoD.
This may be explained by the fact that Scale
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test seems to have better accuracy for diagno-
sis of amusia (Peretz & Vuvan, 2017; Goulet,
Moreau, Robitaille, & Peretz, 2012) (for this rea-
son, it has been used as a screening measure of
amusia in some studies [McDonald & Stewart,
2008; Peretz et al., 2008]).

Contrary as might be expected, no associa-
tion between Rhythm test’s factors and ADI’s
indicators of rhythmic coordination was found,
but only low associations with some of the rest
of the ADI. Furthermore, low associations be-
tween ADI’s memory items and Scale-Interval’s
AoD were found, but only one ADI’s memory
indicator (self-perceived capacity to remember
song lyrics but not melodies) proved a mean-
ingful covariation with F3 of MBEA’s Memory
test. Interestingly, indicators of melodic percep-
tion, rhythmic coordination, and vocal produc-
tion (signing out of tune), also displayed mod-
erate covariations with Memory’s F3.

 This pattern of relationships may move for-
ward the hypothesis of AoD and AoS as two
different assessment processes strongly related
to task complexity, meaning that Scale’s AoD
and Memory’s F3 items may be fairly more
neurocognitively demanding, and thus could
be closer to the complexity of real-life musical
behaviors. Other studies have already noted
the sensitivity and specificity of the Scale and
Memory test to detect amusia (Peretz & Vuvan,
2017; Pfeifer & Hamann, 2015; Henry &
McAuley, 2013), although one study has re-
ported scale processing as a rather automated
function of the brain (Brattico, Tervaniemi,
Näätänen, & Peretz, 2006).

Special Considerations for Meter test

For this test, a three-factor solution showed
a better goodness-of-fit, though with several
cross-loadings between two or even all its fac-
tors, and no clear profile of the items as to char-
acterize latent constructs. We hypothesize that,
similar to the other MBEA tests, the distinction

between these factors might rely on different
degrees of neurocognitive demand, perhaps
with regard to interaction between meter pulse
and more detailed musical features of the pieces
comprising the test, such as tempo, saliency of
rhythmic chords, or complexity of note dura-
tions (e.g., more frequency of crotchets or qua-
vers). Insufficient number of items and thus
non-representativeness of musical features,
however, prevent this analysis.

Concerning its convergent validity, Meter’s
F1 and F3 (both containing fewer items than
F2) were significantly associated with expected
ADI’s indicators pertaining to rhythmic coordi-
nation; particularly, F1 displayed inverse asso-
ciation with self-perceived difficulty to follow
rhythm with hands or feet and to dance fluidly,
whereas F2 showed positive association with
the latter indicator. Interestingly though, very
similar patterns were also observed in relation
to ADI’s indicators of perception of melody.
These patterns may support our hypothesis
(e.g., F1 reflects a different degree of neuro-
cognitive demand than F2); however, not hav-
ing any more data to support this assumption,
it is beyond the scope of this work to speculate
on the matter. Thoughtful questioning about
the inclusion of the Meter test in the MBEA
total scoring can be stated though, as has been
somewhat evidenced by other results that
signal its particular behavior in contrast with
the rest of the MBEA tests (Henry & McAuley,
2013; Nunes-Silva & Haasse, 2012; Paraske-
vopoulos, Tsapkini, & Peretz, 2010; Toledo-
Fernández & Salvador-Cruz, 2015).

Limitations

First, the use of non-random sampling might
limit the external validity of the results due to
lack of methodological control of common con-
founders in neuropsychological testing, such
as age and years of education. This issue was
addressed in the case of age via statistical con-
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trol within the tested models. We avoid statisti-
cal control of education based on its very weak
correlation with MBEA’s global score, and be-
cause the concept of amusia itself excludes it
as a confounder (Ayotte et al., 2002).

Second, the sample size could also limit the
reach of the findings because of the number of
MBEA’s indicators included in the analyzed
models. Particularly, CFA models require con-
siderably large sample size to attain an admis-
sible solution when complex models are as-
sessed (e.g., models with high-order factors
such as the one proposed by Peretz et al. [2003]).
However, the flexibility of ESEM models de-
creases due to the lack of restriction in the co-
variance matrices and the use of Geomin rota-
tion (Asparouhov & Muthén, 2009).

Third, items of the ADI were not rigorously
developed through a formal methodological
process (e.g., items’ pooling, piloting, or review
by judges) but rather designed ex profeso based
only on previous questionnaires, reports of
amusics’ common complaints of daily-life im-
pairments and laboratory-observed dysfunc-
tions (Cuddy et al., 2005; Ayotte et al., 2002). It
is interesting to note that recent questionnaires
with similar evaluation of melodic perception,
vocal production, rhythmic ability and memory
were developed contemporarily to our ADI
(Müllensiefen, Gingras, Musil, & Stewart, 2014;
Pfeiffer & Hamann, 2015), and could be used
for further validation. Lastly on this matter, the
MBEA being the gold standard for diagnosis
of amusia, the criterion validity of the ADI could
not be tested a priori either. We believe that, in
view of the results and the lack of another plau-
sible measure of self-report amusic dysfuntion,
this study stands as a first examination of the
validity of the ADI’s items.

Fourth, dependence of observations might
have influenced the associations between
MBEA’s and ADI’s outcomes, since participants
may have judged their self-perceived musical
capacities predisposed by their perceived self-

efficacy on the MBEA tests. This assessment
procedure, however, is not rare in studies using
the MBEA (Cuddy et al., 2005; Pfeifer &
Hamann, 2015). Ulterior studies could employ
random or alternate sequences of the assess-
ment procedure, or use ecologically-valid be-
havioral measures (e.g., singing, hand coordi-
nation, dancing, etc.), aiming to avoid this bias.

Lastly, and thought not exactly a limitation of
our study’s design per se, it is important to high-
light the possible influence of acculturation in
the observed performance of our sample in the
MBEA. Evidence for the effects of musical ac-
culturation on the MBEA has been reported for
the Greek population, since their musical sys-
tem significantly differs from that of the West-
ern world (Paraskevopoulos et al., 2010). Con-
sidering that most of the Mexican popular mu-
sic is founded on the Western tonal system,
that for centuries it has received influences from
European and North American music, and that
Mexicans are currently highly exposed to inter-
national music which is also based on this mu-
sical system, we believe that our findings could
be transferred to other populations. Further
cross-cultural studies are needed in order to
test this assumption.

Conclusion

Our analyses showed that alternative good-
fitted models unveil an even more complex phe-
nomenon of music neurocognition as measured
by neuropsychological testing, and the insuffi-
ciency of the current, most used measurement
model for diagnosing it. Further neuropsycho-
logical research on the MBEA should be con-
ducted using latent variable modeling to evalu-
ate these measurement models in accurately
pre-diagnosed amusic individuals, as well as in
different groups with plausibly-related brain
pathologies (e.g., temporal epilepsy, Alzheimer,
Parkinson, schizophrenia), while rigorously test-
ing the diagnostic precision of the alternative
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factorial models, their assumed dissociation
with other neurocognitive functions, and their
ecological validity.
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Factor Structure of Slovak Adaptation of Attentional Control Scale

Drahomír Michalko
Faculty of Social and Economical Sciences, Comenius University

The Attentional Control Scale (ACS) is a tool developed to assess the ability to voluntarily
control attentional resources. The current aim was to verify the factor structure of the scale and
its hypothesized inverse relationship with measures of trait anxiety on Slovak sample. The
Principal Component Analysis (PCA) suggested two correlated factors resembling the hypoth-
esized Focusing and Shifting subscales. The factorial solution suggested by the PCA had the best
fit against one-factorial and two-factorial orthogonal solutions in the Confirmatory Factor
Analysis (CFA) conducted on an independent sample. The entire scale had good internal consis-
tency (ωt = .85). The Focusing (ωt = .81, αord = .81) and Shifting (ωt = .67, αord = .66) subscales
reached acceptable to good values of internal consistency. The ACS showed a negative relation-
ship with trait anxiety inventory and behavioral inhibition scale. The differences of our results
compared to other studies investigating factor structure of ACS are discussed, together with
limitations of the current study, validity and applicability of the scale.

Key words: Attentional Control Scale, factor structure, internal consistency, trait anxiety, self-
report measures

Attentional control can be conceptualized as
a unitary construct, however two dichotomous
components have been proposed (Derryberry
& Reed, 2002; Taylor, Cross, & Amir, 2016; Telzer
et al., 2008). Focusing denotes the ability to
withhold attentional focus on a relevant target
while ignoring distracting, although significant
stimuli. Shifting is related to the concept of cog-
nitive flexibility and, as such, represents the
ability to voluntarily disengage attention from
a target that is no longer relevant to the task
at hand and shift it to another target. The At-
tentional Control Scale (ACS) is a self-report
tool designed to assess individual differences
in the ability to voluntarily control attentional
resources (Derryberry & Reed, 2002).

Regarding the psychometric properties of
ACS, its first version consisted of two sepa-
rate scales, namely Focusing and Shifting
subscales (Derryberry & Rothbart, 1988).
These two scales were later compiled into one
scale (ACS), which, according to the authors
(Derryberry & Reed, 2002), was supposed to
reflect the correlated factors of attentional
focus, attentional shift, and flexible control
of thought. However, studies examining psy-
chometric properties of ACS are still quite re-
cent. Considering the factor structure of the
scale, Verstraeten, Vasey, Claes, and Bijttebier
(2010) conducted a Confirmatory Factor Analy-
sis (CFA) of the Dutch version of ACS on a
sample of children from 8 to 18 years old. They
reported the two-factor solution (with posi-
tively correlated factors) having a superior fit
to the one-factor solution. Reliability estimates
(Cronbach’s alpha – α) for the Focusing and
Shifting subscales reported in this study were
α = .70 and α = .63, respectively. The Icelandic
version of ACS (Ólafsson et al., 2011) also
yielded two components, when submitted to
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the Principal Components Analysis (PCA).
This two-factor model with strongly correlated
factors was reasonably supported by CFA on
an independent sample. Internal consistency
of the subscales was comparable to the val-
ues reported in Verstraeten, Vasey, Claes, and
Bijttebier (2010).  The fact that Ólafsson et al.
(2011) also hypothesized and tested differen-
tial dependency of ACS subscales with symp-
toms of anxiety and depression is noteworthy.
They found the Focusing subscale to be
uniquely associated with trait-anxiety, while the
Shifting subscale was uniquely associated with
symptoms of depression. In a study con-
ducted by Judah, Grant, Mills, and Lechner
(2014), the English version of ACS has also
been found to be composed of two related
factors in PCA as well as in CFA. Again, inter-
nal consistency of the subscales was α = .82
for Focusing and α = .71 for Shifting subscale.
Recently, Abasi, Mohammadkhani, Pourshah-
baz, and Dolatshahi (2017) reported two fac-
tors from an exploratory factor analysis con-
ducted on an Iranian sample with internal con-
sistency and test-retest reliability after two
weeks for the Focusing subscale (α = .78, r =
.80) and for the Shifting subscale (α = .66, r =
.72). It is worth to mention that these studies
used the α coefficient to estimate internal con-
sistency of the whole scale as well as of its
subscales, despite the evidence from either
PCAs or CFAs, suggesting a clear violation of
the tau-equivalency and uni-dimensionality
assumptions (Graham, 2006). Finally, the re-
ported studies differed in final number of re-
tained items in ACS, mainly due to insufficient
factor loadings of certain items.

The concept of attentional control stems
from the Attentional Control theory (Posner &
Petersen, 1990), which was developed in order
to account for the effects of anxiety-related
bias of attention towards a threat (Bar-Haim,
Lamy, Pergamin, Bakermans-Kranenburg, &
van IJzendoorn, 2007; Derryberry & Reed,

2002; Taylor, Cross, & Amir, 2016). Specifically,
according to this theory, anxiety disrupts the
balance between posterior and anterior sys-
tems, heightening the influence of the stimu-
lus driven posterior system and lowering the
influence of the goal-directed anterior system
(Eysenck, 2007; see also Hermans, Henckens,
Joëls, & Fernández, 2014). Fox, Russo, and
Georgiou (2005) suggested that anxiety facili-
tates automatic processing of threat-related
stimuli and hinders the influence of goal-di-
rected processes over attention, with these
effects being pronounced in anxiety-inducing
environments.

Moreover, it has been reported that high-anx-
ious individuals are more prone to exhibit this
attentional bias (Bar-Haim, Lamy, Pergamin,
Bakermans-Kranenburg, & van IJzendoorn,
2007; Derryberry & Reed, 2002; Koster, Crombez,
Verschuere, Van Damme, & Wiersema, 2006). It
has also been assumed that hyper-responsivity
of amygdala, as a pre-attentive threat detection
system, toward a threatening stimulus in high
trait anxiety individuals is responsible for this
difference between anxious and non-anxious
populations (Mathews, Mackintosh, & Fulcher,
1997). However, this view has been modified by
incorporating the role of prefrontal cortical
mechanisms (Öhman, 2005). There have even
been reports (Bishop, 2009; Eden et al., 2015;
Kim & Whalen, 2009) suggesting that high trait
anxiety might be generally associated with im-
poverished control mechanisms, regardless of
whether they are applied during or in absence
of threat-related stimuli exposure.

Indeed, studies examining the relationship
between self-report measures of attentional
control and trait anxiety have frequently re-
ported their inverse dependency (Abasi,
Mohammadkhani, Pourshahbaz, & Dolatshahi,
2017; Fajkowska & Derryberry, 2010; Judah,
Grant, Mills, & Lechner, 2014; Ólafsson et al.,
2011). However, most of these studies employed
the State-Trait Anxiety Inventory (STAI-T)
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(Spielberger, Gorusch, & Lushene, 1970) as a
measure of trait anxiety, which is believed to
tap more into the average anxiety level rather
than the general sensitivity of anxiety system
(Carver & White, 1994; Fowles, 1987). Despite
this, ACS has been found to be negatively as-
sociated also with measures of trait-anxiety such
as the self-report measure of the behavioral in-
hibition system (BIS) (Carver & White, 1994),
which do not necessarily reflect only average
experience of anxiety on daily basis (Fajkowska
& Derryberry, 2010). Importantly however, we
should not view high trait anxiety only as an
indicator of a poor attentional control. On the
contrary, it has been reported that highly anx-
ious individuals with good attentional control
can effectively reduce their bias towards threat-
ening stimuli when given the appropriate
amount of time (Derryberry & Reed, 2002). Con-
sidering that highly anxious persons with low
attentional control are at increased risk for de-
velopment of anxiety disorders, some reports
suggest that effective interventions by the
means of cognitive-behavioral therapy or work-
ing memory training may reduce symptoms of
anxiety and related attentional bias towards
threat (Bowler et al., 2012; Hadwin & Richards,
2016).

The aim of the current study is to verify the
hypothesized two-factor structure of the ACS
on a Slovak sample and to provide more suit-
able reliability estimates of the tool. We antici-
pated ACS to be formed of two-positively re-
lated factors and hence we were expecting two-
factorial non-orthogonal solution to have the
best fit from amongst one-factorial and two-fac-
torial orthogonal solutions.

Regarding the inverse dependency of
attentional control and trait anxiety, we hypoth-
esized the ACS scores to be negatively related
to self-report measures of trait anxiety (STAI-T
and BIS). Finally, we also hypothesized that
only the Focusing subscale is negatively re-
lated to measures of trait anxiety.

Methods

Participants

In total, 474 (354 females) subjects with aver-
age age 21.7 (SD = 2.5) years, comprised mostly
of university students (majority from Comenius
University in Bratislava) of various study pro-
grams (e.g., psychology, economics, law, medi-
cine), participated voluntarily in this study. Sub-
jects were not screened for health status or his-
tory of mental illness and hence were not se-
lected or removed on this basis. First half of the
subjects served for the PCA and the second
half for the CFA (see Statistical Analyses).

Prior power analysis suggested that sample
sizes for both correlation analyses (see Statisti-
cal Analyses) are sufficient for detection of mod-
erate or stronger effects (r = .30 to .50 and more)
while α = .05 and 1 – β = .80.

Self-Report Measures

Attentional Control Scale. Three scales were
administered in the form of online question-
naires. Two independent translations of the
ACS into the Slovak language (and back to
English) were done and final edits were made
after mutual consent between two translators.
The ACS (Derryberry & Reed, 2002) includes
20 statements regarding the difficulty to con-
trol attention during everyday circumstances
(Appendix) to which participant responds on a
4-point Likert scale (almost never – always) with
no middle point.

State-Trait Anxiety Scale. The STAI-T sub-
scale for trait anxiety (Spielberger, Gorusch, &
Lushene, 1970) consists of 20 statements with
responses organized on a 4-point Likert scale
(almost never – almost always), asking subject
to report usual frequency of anxiety related
physical and mental states. Internal consistency
of the scale in our sample reached very good



 60      Studia Psychologica, Vol. 60, No. 1, 2018, 57-70

values for research purposes (ωt = .93, αord =
.93).

Behavioral Inhibition Scale. The BIS scale
as self-report measure of anxiety system sensi-
tivity (Carver & White, 1994) is made up of 7
statements also with 4-point Likert response
scale (very true for me – very false for me). In-
ternal consistency of the scale in our sample
reached adequate level (ωt = .79, αord = .79).

Statistical Analyses

Principal Component Analysis. Since the
responses on the ACS scale were represented
in ordinal form, PCA was conducted on
polychoric correlation matrix. Number of com-
ponents to be extracted was determined by Par-
allel analysis (Horn, 1965) using 500 randomly
generated matrices of equal sample size for com-
parison. Only components with eigenvalue
higher than its 95th percentile counterpart were
retained. Assumptions of sampling adequacy
and reducibility of the data were tested by
Barttlet’s test of sphericity and Keiser-Meyer-
Olkin (KMO) test of sampling adequacy. As we
expected components to be correlated, extracted
components were rotated by oblique “oblimin”
rotation method. Sample size for PCA was N =
237 (166 females) of average age 21.5 (SD = 2.1)
years. Parallel analysis and PCA were conducted
with psych package in R statistical software
(Revelle, 2017).

Confirmatory Factor Analysis. In CFA, the
appropriateness of the model was assessed by
following fit indices and their optimal values:
χ2/df < 2, comparative fit index (CFI > .95),
Tucker-Lewis index (TLI > .95), root mean
square error of approximation (RMSEA < .05),
and standardized root mean square residual
(SRMR < .05). In addition to the significance of
testing the difference between predicted and
observed covariance matrices by χ2, we followed
the recommendations by Ullman (2006), who
suggested the use of the ratio of χ2 to degrees

of freedom (χ2/df) in samples larger than 200,
since even small discrepancies between the
compared matrices might result in a significant
difference. We also checked for possible model
improvements suggested by modification indi-
ces (MI). Since responses on the scale were
presented in the form of ordered factors, we
used diagonally weighted least squares
(WLSVM) (e.g., Flora & Curran, 2004) as the
estimation method, which however did not en-
able us to compare the tested models directly
by means of the AIC or BIC criterion, in the
case of non-nested scenario. Therefore, in the
comparison between one and two-factorial so-
lutions, we relied only on the quality of fit indi-
ces, while in the comparison between the two-
factorial orthogonal and non-orthogonal solu-
tion, we ran a scaled chi-square difference test
(Satorra, 2000). CFA was performed with the
lavaan package in R (Rosseel, 2012) on a sample
size of N = 237 (188 females) with average age
of 21.9 (SD = 2.9) years.

Internal consistency. We used four different
estimates of internal consistency: ordinal alpha
(αord) (Gadermann, Guhn, & Zumbo, 2012), which
is more suitable for ordinal data, McDonald’s
omega total (ωt) and hierarchical (ωh) (Zinbarg,
Revelle, Yovel, & Li, 2005), and Revelle’s beta
(β) (Cooksey & Soutar, 2006; Revelle, 1979),
based on the worst split of a test. The coeffi-
cients ω and β were utilized for possible viola-
tion of tau-equivalency and uni-dimensionality
of the scale (Graham, 2006). The polychoric cor-
relation matrix served as an input for all internal
consistency estimates. Internal consistency
was analyzed using the psych package (Revelle,
2017). The reliability coefficients were estimated
on the whole sample.

Correlation analyses. To assess the relation-
ship of ACS and its subscales with measures of
trait anxiety, Pearson and Spearman correlation
coefficients were chosen based on the prior test
of bivariate normality (Henze & Zirkler, 1990)
assumption. We also used partial correlation
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coefficients for testing unique dependencies of
the ACS subscales with measures of trait anxi-
ety. The sample for the correlation analysis be-
tween ACS and STAI-T consisted of 330 sub-
jects (242 females) with average age of 21.3
(SD = 1.9) years. Relationship between ACS and
BIS was estimated on a sample size of N = 130
(101 females) of average age 22.6 (SD = 3.5)
years. Subjects from these samples came from
the samples used in PCA and CFA.

Results

Principal Component Analysis

Looking at the correlation matrix, we noticed
that three items (item 9, 16 and 20) had remark-
ably poor average inter-item correlation (< .08)
with other items compared to the rest of the
items (mean polychoric correlation rpoly = .21)
and hence were removed from further analyses.
Results of parallel analysis suggested an ex-

traction of two components of which eigenval-
ues surpassed 95th percentile of their randomly
generated counterparts.

The data were suitable for reduction (χ2 =
429.9, df = 136, p < .001; KMO = .787). Three
items with highest loadings on first component
(Table 1) were item 3 (“When I’m working hard
on something, I still get distracted by events
around me”), item 2 (“When I need to concen-
trate and solve a problem, I have trouble focus-
ing my attention”) and item 7 (“When trying to
focus my attention on something, I have diffi-
culty blocking out distracting thoughts”).
Eleven items in total loaded (>. 35) on the first
component and according to the content of
these items, we named this component “Focus-
ing”.  Two items with highest loadings on the
second component (Table 1) were item 19 (“It is
easy for me to alternate between two different
tasks”) and item 10 (“I can quickly switch from
one task to another”). Seven items in total
loaded (> .35) on the second component and

 

Table 1 Standardized loadings (pattern matrix) of ACS items after oblique rotation from PCA 

Item 1st comp. 2nd comp. h2 

1. Hard to concentrate for me when there are noises around .65 .10 .46 
2. Need to concentrate on a difficult task/trouble focusing  .76 -.01 .58 
3. Working on something/distracted by events around me .81 -.19 .37 
4. My concentration is good/music in the room .41 .36 .35 
5. When concentrating/unaware of what’s going on .51 .06 .27 
6. When reading/easily distracted if there are people talking .64 .02 .42 
7. Trying to focus/difficult blocking distracting thoughts .73 .06 .55 
8. Hard time concentrating/when excited about something .45 .07 .22 
10. Quickly switch from one task to another -.10 .76 .56 
11. It takes me a while to get really involved in a new task .45 .20 .28 
12. Difficult to coord. attention betw. writing and listening .67 -.10 .43 
13. Interested in a new topic very quickly when I need to .19 .36 .19 
14. Easy for me to read while I’m also talking on the phone .23 .56 .42 
15. I have trouble carrying on two conversations at once .11 .35 .15 
17. After being distracted/easily shift my attention back .46 .40 .44 
18. Distracting thoughts/shift attention away .27 .25 .16 
19. It’s easy for me to alternate between two different tasks -.07 .79 .61 
Note.  h2 – communality of an item. Correlation of components (r = .20). Components explained 
40% of overall variability. Bold – items retained for CFA. 
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we named this component “Shifting”. Two items
(4 and 17) loaded on both factors. Item 18 did
not load sufficiently on any of the components.
Cumulatively, components accounted for 40%
(Focusing = 26%, Shifting = 14%) of overall
variance and were weakly positively related
(r = .20).

Confirmatory Factor Analysis

Please note that the sample for the CFA re-
ceived only those items from the ACS which
were retained after the PCA. In the first model,
we let all items be saturated by one factor. This
model did not yield an adequate fit χ2 = 250.5,
df = 104, p < .001, χ2/df = 2.4, CFI = .88, TLI = .86,
RMSEA = .077, SRMR = .087.

In the second model, we let items 1, 2, 3, 5, 6,
7, 8, 11, 12 be saturated by the first factor (Fo-
cusing), items 10, 13, 14, 15, 19 by the second
factor (Shifting) and items 4 and 17 were satu-
rated by both factors. Factors were treated or-
thogonally. This structure showed even lesser
appropriateness than the first model with val-
ues of χ2 = 290.9, df = 102, p < .001, χ2/df = 2.85,
CFI = .84, TLI = .82, RMSEA = .088, and SRMR =
.092.

In the third model, we directly followed sug-
gestions made by PCA (Table 1). Therefore, the
structure of the third model was the same as in

the second one with exception of the allowed
covariation between factors. This model re-
sulted in considerably better fit, compared to
the first model and significantly better fit com-
pared to the second one (χ2= 30.01, p < .001,
χ2/df = 1.68, CFI = .94, TLI = .93, RMSEA = .053,
SRMR = .072). However, values of fit indices
were still unsatisfactory.

Throughout all models, modification indices
(MI) suggested substantial model improve-
ments by letting item 4 be saturated only by the
Focusing factor and item 12 be saturated by the
Shifting factor. Despite the suggestion of MI to
let item 17 be saturated by both factors (leading
to the best fit), to ensure better interpretability
of the model, we let item 17 be saturated only
by the Shifting factor. Furthermore, allowing
covariation between error terms of items 10 and
19 revealed redundancy of item 10 (i.e., factor
loading of item 10 substantially dropped from
.50 to .30) and hence, we decided to remove this
item. Finally, we let error terms of items 7 and 8
covary, which did not result in considerable de-
crease in their factor loadings. For the conve-
nience, we adjusted all previously tested mod-
els by these modifications and compared them
again (Table 2).

Based on these results, we can conclude that
acceptable fit is obtained under the assump-
tion that items in the scale are saturated by two

 

Table 2 Fit indices of three compared models 
Model χ2 df p χ2/df CFI TLI RMSEA SRMR ∆χ2 ∆p 

1. One-factor 156 89 <.001 1.76 .94 .93 .056 .073 - - 

2. Two-factor (orthogonal) 381 89 <.001 4.28 .74 .69 .118 .113 - - 

3. Two-factor (correlated) 102 88 .137 1.18 .99 .98 .026 .059 93.2 <.001 
Note. All models have been adjusted according to MIs. Reported value of ∆χ2 in third row refers to the 
comparison between the second and the third model. Moving item 17 to Focusing factor did not result in 
considerable improvement of the two-factor correlated model (χ2 = 99, df = 88, p = .198, χ2/df = 1.14, CFI = 
.99, TLI = .99, RMSEA = .023, SRMR = .058). Fit indices of the 3rd model with parallel saturation of item 
17 were χ2 = 85, df = 87, p = .524, χ2/df = 0.98, CFI = .99, TLI = .99, RMSEA = .000, SRMR = .054. 
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correlated factors. Nine items loaded on the
Focusing factor and six items on the Shifting
factor (Figure 1). All factor loadings were sig-
nificant at p < .001 and factors strongly and
positively correlated (Table 3).

Internal Consistency of ACS and its
Subscales

We conducted three separate analyses of in-
ternal consistency. First one analyzed internal
consistency of the whole scale and the other
two examined internal consistency of each
subscale. Reliability estimate for the variance,
which is only due to the general factor, yielded
poor level with ωh = .46. However, considering
the estimate of reliability for variance, which is
due to the general factor as well as specific fac-
tors, we can conclude that the scale has good
internal consistency ωt = .85. Coefficient β = .60
for the whole scale.

The results showed appropriate values of in-
ternal consistency indexes ωt = .81, αord = .81
and β = .61 for the Focusing subscale. For the
Shifting subscale, we observed the following

values ωt = .67, αord = .66 and β = .53 which might
be considered as acceptable. Furthermore, av-
erage value of β for both subscales is .585, which
is still less than that of β coefficient for the whole
scale, hence scores from both subscales may
be combined into a single scale (Cooksey &
Soutar, 2006).

Correlation of ACS with Measures of Trait
Anxiety STAI-T and BIS Scales

Data concerning the correlation between
ACS and STAI-T were bivariate normal (HZ =
.58, p = .65). We observed moderate, negative
and significant correlation between these two
measures, r(330) = -.48, p < .001, (Figure 2).
ACS and BIS data exhibited bivariate non-nor-
mality (HZ = 1.66, p < .001). BIS was also nega-
tively and significantly related to ACS scores,
ρ(130) = -.36, p < .001. Correlation coefficients
were not statistically different, Z = 1.40, p =
.162. Next, we partialled out shared variance
of Focusing and Shifting subscales and tested
their relationship to measures of trait anxiety,
respectively.

 

 

 

 

 

 .19 

Focusing Shifting 

r = .593 
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Figure 1 Path diagram of the third model after adjustments suggested by modification indices.
Circles represent latent factors. Squares represent individual items of the scale. Numbers above
the items denote standardized estimates and numbers below the items denote error terms.
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Figure 2 Left: correlation between ACS and BIS (ρ(130) = -.36 p < .001); Right: correlation
between ACS and STAI (r(330) = -.48, p < .001). Small jitter (noise) was added to the plots to
disperse overlaying data points.

 

Table 3 Standardized estimates for two-factorial correlated model of ACS from CFA 

Item Focusing 
(SE) 

Shifting  
(SE) 

1. Very hard to concentrate for me when there are noises around .69(.04)  
2. When I need to concentrate on a difficult task/trouble focusing  .67(.05)  
3. Working hard on something/get distracted by events around me .50(.05)  
4. My concentration is good even if there is music in the room .38(.06)  
5. When concentrating/focus attention/unaware of what’s going on .37(.06)  
6. When reading-studying/easily distracted if there are people talking .60(.05)  
7. Trying to focus my attention/difficult blocking distracting thoughts .53(.05)  
8. I have a hard time concentrating/when excited about something .38(.06)  
11. It takes me a while to get really involved in a new task .49(.06)  
12. Difficult to coordinate my attention between writing and listening  .44(.07) 
13. I can become interested in a new topic quickly when I need to  .34(.07) 
14. Easy for me to read-write while I’m also talking on the phone  .60(.07) 
15. I have trouble carrying on two conversations at once  .64(.05) 
17. After being distracted/easily shift my attention back  .68(.06) 
19. It’s easy for me to alternate between two different tasks  .50(.07) 
Note. SE – robust standard errors of estimates. Factors were strongly positively related (r = .593, p < 
.001). All estimates were significant at p < .001. 
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After controlling for Shifting, the Focusing
subscale was significantly, moderately and
negatively related to BIS, ρ(130) = -.31, p < .001.
On the other hand, the Shifting subscale did
not show significant relation to BIS after con-
trolling for Focusing, ρ(130) = -.09, p = .275.
STAI-T also yielded moderate, negative, and
significant relationship with Focusing subscale,
r(330) = -.34, p < .001. While Shifting subscale
did not correlate with BIS, it did show weak
negative association with STAI-T, r(330) = -.18,
p <.001, however we should consider the size
of the sample on which this correlation was es-
timated.

Additionally, we tested the samples for pos-
sible gender differences in the measured vari-
ables. No differences were observed either for
the BIS, U = 1310.5, Z = -0.873, p = .383, or for
the ACS, t(472) = 1.181, p = .238, and STAI-T,
U = 10545.0, Z = -0.134, p = .893.

Discussion

The current study tested psychometric prop-
erties of Slovak adaptation of the Attentional
Control Scale by means of the PCA and CFA
and its hypothesized relationship with trait anxi-
ety. The PCA, using a parallel analysis, sug-
gested two components, which indeed re-
sembled two assumed factors of Focusing and
Shifting. Importantly, some of the items that were
excluded were also reported in other studies as
being problematic (Judah, Grant, Mills, &
Lechner, 2014; Ólafsson et al., 2011). For ex-
ample, Fajkowska and Derryberry (2010) exam-
ined the content and internal validity of ACS
items by including them amongst other state-
ments referring to formal characteristics from a
temperament inventory measuring endurance.
Four recruited judges were in good agreement,
however they judged items 9 and 20 from the
ACS incorrectly and replaced them with items
measuring temperamental endurance. Item 9 has
been also reported as problematic in the Icelan-

dic version of the ACS (Ólafsson et al., 2011).
Furthermore, reported studies differed fairly in
their criteria concerning the retention of items
in the final structure. In our study, we used only
one criterion regarding the PCA, namely that
factor loading must be equal or higher than .35.
However, in a study conducted by Judah, Grant,
Mills, and Lechner (2014), the authors used
rather strict constraints of factor loadings of at
least .40, with minimum factor loading differ-
ence between two components being .25. Al-
though their procedure resulted in considerably
smaller number of retained items (12), the main
purpose of this approach was to distinguish
both factors from each other as much as pos-
sible. Nevertheless, our results from the PCA
supported two-factorial structure of the ACS.

Using the CFA on an independent sample,
we found that from amongst one-factorial and
two-factorial orthogonal solutions, the two-fac-
torial model with correlated factors suggested
by PCA fitted the data best. This is consistent
with the hypothesized structure of the ACS, and
although initial configuration of this model did
not yield satisfactory fit across all fit indices,
subsequent adjustments suggested by modifi-
cation indices proved to be sufficient to meet
their required values. Please note that these
adjustments are of no theoretical value regard-
ing the factor structure of the scale (i.e., slight
change of saturation pattern and allowing
covariation between error terms of items is still
consistent with the hypothesized structure of
the scale). Noteworthy are also the results that
the one-factorial model exhibited better fit to
data than the two-factorial orthogonal model
and its fit indices could be considered as ac-
ceptable (after MI adjustments). Despite this,
only the third model reached all required values
of fit indices and, also, as the only one did not
result in significant χ2 statistics.  However, there
were some differences in comparison to other
studies. For example, we let item 12 be satu-
rated by the Shifting factor instead of the Fo-
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cusing factor and even though this item was
saturated by the Focusing factor in previous
studies, we suggest that the content of this item
(Appendix) resembles more the ability to shift
rather than to focus attention. Also in compari-
son to the previous studies, we found item 10
to be redundant when allowed to correlate with
item 19. Again, if we look at the content of these
two items, we find that these statements are
indeed very similar. Therefore, we removed item
10 from the final model (3rd model). Finally, prob-
ably most different from factorial solutions ob-
tained in the previous studies are findings con-
cerning saturations of items 11 and 17. In the
Icelandic version (Ólafsson et al., 2011), items
11 and 17 loaded on the Shifting factor. In a
study by Judah, Grant, Mills, and Lechner
(2014), item 11 did not reach sufficient loading,
although it loaded more on the Focusing factor
and item 17 was saturated only by the Shifting
factor. In our study, the results of PCA and CFA
(Tables 1 and 3) showed clearly greater contri-
bution of the Focusing factor to item 11. We
suspect that this is a result of specific wording
in the Slovak language used in our translation.
Instead of the word “involve”, we used “fo-
cus”. Similarly, the same might be true of item
17. This item showed approximately similar satu-
ration by both factors in both PCA and CFA.
Again, instead of “shift my attention back” we
used “focus back on”. Therefore, the subjects
might have attributed this statement equally to
the ability to reallocate attentional resources as
well as to the ability to focus these resources.

In previous studies (Abasi, Mohammadkhani,
Pourshahbaz, & Dolatshahi, 2017; Judah, Grant,
Mills, & Lechner, 2014; Ólafsson et al., 2011)
Cronbach’s alpha was the only measure of in-
ternal consistency provided for the ACS. It is
well documented that this coefficient provides
only a lower bound and biased estimate of in-
ternal consistency (Graham, 2006; Zinbarg et
al., 2005), since the tool does not measure a
homogenous construct with the same precision.

We observed that this is indeed the case of
ACS, which does not resemble only one homo-
geneous construct and furthermore, as PCA and
CFA showed, contains items varying in factor
loadings, and thus we proceeded with alterna-
tive measures of internal consistency. For the
whole scale, we found internal consistency to
be at a good level, as indicated by ωt. For indi-
vidual subscales, estimates of internal consis-
tency were fairly similar to those reported in the
previous studies with Focusing subscale be-
ing the more stable construct. Shifting subscale,
on the other hand, indicated a possible non-
homogeneity. Indeed, certain concerns about
generalization of various shifting forms have
been previously raised (Ravizza & Carter, 2008).
To tackle with the dissociation of different as-
pects of cognitive flexibility is beyond our sub-
ject, but we suspect that it is necessary to dif-
ferentiate between the ability to alternate be-
tween two tasks with known and established
rules (e.g., item 19 “It’s easy for me to alternate
between two different tasks”) and the ability to
adapt to a new set of rules (e.g., item 13 “I can
get interested in a new topic very quickly when
I need to”).

We consistently observed a negative associa-
tion between ACS and measures of trait anxiety.
Although ACS correlated with STAI-T more
strongly than with BIS, the correlation coeffi-
cients were not statistically different. However,
Fajkowska and Derryberry (2010) reported
similarly strong association between BIS and
ACS as we evidenced between ACS and STAI-T.
Importantly, one might suspect that these corre-
lations could have been confounded by gender
differences regarding the levels of trait anxiety
or attentional control. However, direct compari-
sons  of  genders  revealed  no  differences  in  all
three measures. Moreover, we observed that only
the Focusing subscale is significantly inversely
related to trait anxiety. This is consistent with
reports from a study by Ólafsson et al. (2011),
which found lower levels of Focusing to be as-
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sociated with higher levels of trait anxiety and
lower levels of Shifting to be associated with
symptoms of depression. Although we found a
weak correlation between the Shifting subscale
and  STAI-T,  we  did  not  measure  levels  of  de-
pressive symptoms and so we could not control
for their shared variance, which is generally as-
sumed between these two constructs.

Regarding the predictive and convergent va-
lidity of ACS, we may claim that there is cer-
tainly more research to be done. However, as
authors of the scale (Derryberry & Reed, 2002)
demonstrated in their experiments, the scale
could predict reduction of attentional bias to-
ward threatening stimuli in highly anxious indi-
viduals. Recently, Judah, Grant, Mills, and
Lechner (2014) found ACS together with its
subscales to be related to performance-based
measure of working memory capacity (Letter-
number sequencing). More specifically, only the
Shifting subscale showed positive correlation
with this measure. Furthermore, utilizing the
Mixed Antisaccade Task, Judah, Grant, Mills,
and Lechner (2014) observed positive correla-
tion between Focusing, antisaccade perfor-
mance, and prosaccade latency. Shifting was
found to be related to switch-trial performance
on the Mixed Antisaccade Task. However, the
scale’s predictive and convergent validity
should be tested against other executive con-
trol tasks, considering the multifaceted nature
of executive functions as well (e.g., Miyake et
al., 2000). For example, Derryberry (2002) dis-
cusses unpublished experiments, which showed
high ACS scores to be related to better perfor-
mance in stop-signal task or to better ability to
inhibit dominant conceptual association in a
priming task.

Taken together, the attentional control scale
might prove useful due to its quick administra-
tion capabilities. For example, easy to use, the
property of the scale might prove useful in re-
search of stress or anxiety effects on cognitive
control (i.e., controlling for individual differ-

ences in the ability to reduce attentional bias).
Finally, we should address the limitations of the
current investigation. Perhaps the most notice-
able one is the inequality of genders in both
samples, however, we did not observe any pos-
sible mediating effect of this variable on the
relationship between ACS and measures of trait
anxiety. Moreover, as our sample consisted
mainly of university students, the structure of
the ACS should be tested also on a sample from
a broader general population. Problematic is also
the saturation of item 17. Given that letting this
item be saturated either by the Focusing, or by
the Shifting factor results in comparatively sat-
isfying solutions, it makes the interpretation of
this item arbitrary in terms of whether it is re-
flecting more the ability to focus or to shift at-
tention. Perhaps a change in translation of this
item should be considered in future investiga-
tions utilizing the Slovak version of ACS, lean-
ing the meaning of this item only to the shifting
ability.

Summary

The structure of the first Slovak version of
the ACS supports the notion of this tool as be-
ing saturated by two positively related factors.
The scale can be used to assess attentional
control as a unitary construct or to assess indi-
vidual components of Focusing and Shifting
as well. Values of internal consistency for the
whole scale and separate subscales promotes
the usage of this tool mainly for research pur-
poses. The next step should be to verify its
validity either in correlational or experimental
studies. Further investigation of its psychomet-
ric properties should be also conducted on a
sample from the general population.
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APPENDIX

Attentional Control Scale in Slovak Language

 

Item 

1.  Je pre mňa veľmi ťažké sústrediť sa na náročnú úlohu, keď je v mojom okolí hluk. (R) 
2.  Keď sa potrebujem sústrediť a riešiť úlohu, je pre mňa ťažké zamerať na ňu moju  
     pozornosť. (R) 
3.  Keď na niečom ťažko pracujem, veci okolo mňa ma neustále vyrušujú. (R) 

4.  Dokážem sa dobre koncentrovať, aj keď v mojom okolí hrá hudba. 
5.  Keď sa sústredím, dokážem tak zamerať svoju pozornosť, že prestanem vnímať, čo sa 
    deje naokolo. 
6.  Keď čítam alebo sa učím a v miestnosti sú ďalší ľudia, ktorí sa rozprávajú, ľahko ma to 
     vyruší. (R) 
7.  Je pre mňa ťažké blokovať rušivé myšlienky, keď sa snažím na niečo sústrediť. (R) 

8.  Je pre mňa ťažké koncentrovať sa, ak som nadšený/á alebo vzrušený/á. (R) 

9. Keď sa sústredím, ignorujem pocity hladu alebo smädu. 

10. Dokážem rýchlo preskočiť z jednej úlohy na druhú. 

11.  Chvíľu mi trvá, kým sa skutočne začnem sústrediť na novú úlohu. (R) 
12.  Keď si počas prednášky píšem poznámky, je pre mňa náročné koordinovať moju  
       pozornosť medzi počúvaním a písaním. (R) 
13.  Keď je to potrebné, dokáže ma nová úloha zaujať veľmi rýchlo. 

14.  Je pre mňa jednoduché niečo čítať alebo písať, aj keď popri tom telefonujem. 

15.  Mám problém viesť dve konverzácie naraz. (R) 

16. Je pre mňa náročné prísť rýchlo s novým nápadom. (R) 

17.  Ak ma niečo vyruší, dokážem sa opäť ľahko sústrediť na to, čo som robil/a predtým. 
18. Keď mi na um zíde rušivá myšlienka, je pre mňa ľahké odpútať od nej moju 
      pozornosť. 
19.  Pri práci je pre mňa jednoduché preskakovať medzi dvoma odlišnými úlohami. 
20. Pri riešení úlohy je pre mňa ťažké prestať o nej rozmýšľať jedným spôsobom a pozrieť 
      sa na ňu z iného uhla pohľadu. (R) 
Note. Only items with designated number in bold were retained after PCA and CFA. (R) – 
item with reversed scoring. Items are scored on a 4-point Likert scale (1 – almost never;    
2 – sometimes; 3 – often; 4 – always) (Derryberry & Reed, 2002). 
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