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JEHOBAH 3H/PIO
A3rHON HUN
XWU/IN-APTAMOHOBA E/IEHA
MYCUEHKO TAMAPA BUKTOPOBHA

MEHTAJTIbHAA YCTOMNYMBOCTb: PYCCKAA BEPCWA LIKAJbl MUSMEPEHUI (MTQ18)

AHHOTALMUA

Oco6yt0 porb B UCCIE[OBAHMI TPOOIEM U YIIPaBIeHU Y PUCKaMy 6€30IIaCHOCTI IMYHOCTI UTPAeT U3y IeHNUE ICUXOIOTMYECKO
Y MEHTA/IPHOJ YCTOIYMBOCTH, PasBUTHE KOTOPDIX IIPEAIOIaraeT yMeHe TMIYHOCTY COCPEJOTOYNTCS Ha OfHOM 3aHATUM 6e3
pacIbUIeHNsT CBOUX CIJT, CIIOCOOHOCTD JOBOAUTD M000€e HaYaTOe [Ie/I0 [0 3aBepIleHNs, IpeojoeHe 60sI3HI HOBOTO, aJleKBaTHOe
OTHOILEeHMe K CBOMM OIIOKaM, YMeHIe MBICTUTD B IO3UTUBHOM K/TI0Ue, YCTONYMBOCTD K GOPC-Ma>KOPHBIM CUTYALVIAM 1 YMEHIe
He IOfIIaBaThCA UMITY/IbCaM, CTPECCOYCTOMYMBOCTD U JpyTHe KadecTBa.

B craTbe aBTOpaMy IpeIoKeH OIMPOCHNMK MEHTA/IbHOI BBIHOCIMBOCTY 13 18 myHkToB (MTQI8), KOTOPBIil IIpeCTaBIIAeT
€060t KpaTKMil BAPUAHT MINPOKO MCIIOIb3YeMOII IIKa/Ibl U3MePeHMsI MEHTaIbHOI BiHOCIMBOCTI. MTQ18 6asupyercs Ha 6oree
pasBepHyTOIt HiKane namepernit MTQ48, koropas BK/I04aeT B ce0s 4eTbipe HE3aBMCUMBIX, HO B3aMMOCBs3aHHBIX (akropa
(Boi3os, ITpusepxeHHOCTb, KoHTpO/b u YBepeHHOCTh). HecMOTps Ha BBIOOPKY 5/71eMEHTOB 13 pasHbIX maMepermit MTQ48,
MTQ18 (kax ¥ IIpeAIonaranaoch) obecnednBaeT HeIOCTHYIO OFHOMEPHYIO OLIEHKY.

B Hacrosmeit cratbe MTQ18 nepeBeieH Ha pycCKuMit A3BIK, @ TAKXKe B Hell ITPeJICTaB/IeHbl Pe3y/IbTaThl IPOBEIEHHOI OILIeHKI
Ba/lMAHOCTY 1 HajexxHocTn MTQI18 (dakropnanbHOlL, BHYTpPEHHEI M KOHBEPI€HTHOM) B paMKax MCCIEfOBaHMA Ha OCHOBE
o61eit BBIOOPKH 13 1150 y4acTHUKOB (432 MY>K4MHBIL U 718 SKeHIINH).

IMoareepkparouuit pakropHsiii aHamma (CFA) mokasas, yto MTQ18 o6/1agaeT JOIOTHNUTEIHON AMCIIEPCHENt TI0 CPAaBHEHNIO
C TeM, 4TO OOBSICHAETCS OJHOMEPHBIM pelleHNeM. boree TOro, aHamms ¢ IOMOIIBIO JICCIIEOBATENBCKOTO MOJENVPOBAHIIS
CTPYKTYPHBIX YpaBHEHMII IIOKa3ajl, YTO MOME/Ib JAHHBIX JIy4lIe MOAXOAUT A deThipexdakTopHoit Mopeny, deM CFA. OpHako
¢daxropsl KoHTposs 1 BblsoBa MpOfeMOHCTPUPOBAIN HECOIZIACOBAHHOCTD MH/MKATOPOB. TecThl KOHBEPIeHTHON Ba/lTUFHOCTY
nokasanm, 4to MTQ18 xoppenmpyert ¢ TeopeTnIecKy CBA3aHHBIMU ITOKa3aTeTAMI.

B 1e710M aBTOPBI IPUXOLAT K BBIBORY, YTO, x0Tt MTQ18 6bU1 IIcMXOMeTpUUeCK) IpUeMIeMbIM IIOKa3aTeneM, IpobIeMsl ¢
(aKTOPHOIL CTPYKTYPOIl TPEOYIOT HOLIOMHNUTENbHOI IPOPAOOTKY U PelieH sl B OYYIINX MCCIeIOBAHMISX.

KnroueBble cmoBa: ympaBeHNue pHUCKaMy 0e30IIaCHOCTM, Oe30MacHOCTh JIMYHOCTH, MEHTalbHAaA YCTONYMBOCTD,
IICMXOJIOTMYeCKas BHIHOCIMBOCTD, ICMXoMeTpuyecKas Bampanys, MTQ18, uccrenoBaTenbckoe MOfeTMpOBaHye CTPYKTYPHBIX
YPpaBHEHUI, O TBEP)K AU (GaKTOPHBII aHA/IU3.
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MENTAL TOUGHNESS QUESTIONNAIRE (MTQ18): A RUSSIAN VERSION

ABSTRACT

A special role in the study of personal security problems is played by the study of psychological stability and mental toughness,
the development of which involves the ability of a person to focus on one occupation without dispersing their forces, the ability
to bring any business started to completion, overcoming the fear of the new, an adequate attitude to their mistakes, the ability to
think in a positive way, resistance to force-majeure situations and the ability do not give in to impulses, stress resistance and other
qualities.

In the article, the authors proposed a Mental Toughness Questionnaire.

The 18-item Mental Toughness Questionnaire (MTQ18) is a brief, widely used measure of mental toughness. The MTQ18
derives from the longer MTQ48, which comprises four independent but correlated factors (Challenge, Commitment, Control and
Confidence). Despite sampling items from across MTQ48 dimensions, the MTQ18 (as intended) provides a global, unidimensional
score. The current paper translated the MTQ18 into Russian, and consequently assessed validity and reliability (factorial, internal
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and convergent) in a general population sample of 1150 participants (432 male and 718 female). Confirmatory factor analysis (CFA)
revealed the MTQ18 possessed additional variance to that accounted for by a unidimensional solution. Moreover, analyses via
exploratory structural equation modelling demonstrated better data-model fit for a four-factor model than CFA. However, factors
of Control and Challenge demonstrated inconsistent item loadings. Tests of convergent validity revealed the MTQ18 correlated
with theoretically related measures. Overall, although the MTQ18 was a psychometrically acceptable measure, issues with factorial

structure require reconciliation in future research.

Keywords: security risk management, personal security, mental toughness, psychological stability, mental toughness,
psychometric validation, MTQ18, exploratory structural equation modelling, confirmatory factor analysis.

Introduction

The MTQI18 is an abridged version of the Mental
Toughness Questionnaire 48-item (MTQ-48) [1].
The parent scale is one of the most widely used,
psychometrically validated measures of mental
toughness. The MTQ48 derives from Clough’s model of
mental toughness. This draws heavily on the hardiness
traits of Commitment (inclination to engage in life
activities and be curious about life and the world),
Challenge (view that change is a normal aspect of life
that provides opportunities for personal growth), and
Control (belief in one’s ability to influence outcomes)
[2]. Observing that hardiness was a personality style
that protected against the negative effects of stress
by facilitating resistance and active engagement
in transformational coping, Clough extended the
construct to produce a model of mental toughness [3-5].
To ensure that the new model was applicable to athletic
performance, Confidence was added to Commitment,
Challenge, and Control to form the 4Cs [6]. The inclusion
of Confidence was a significant development because it
acknowledged that self-belief plays an important role in
competitive success. A further advance within the 4C
model was the division of Control (emotional and life)
and Confidence (own ability and interpersonal). This
partitioning resulted in some researchers referring to the
Clough model as the 6Cs [1].

Conceptually, the MTQ48 reflects the notion
that mental toughness acts as a resistance resource,
or protection against the adverse effects of stress
[7]. Accordingly, mental toughness aids the ability
to deal effectively with pressures and challenges [1].
The operationalisation of the dimensions of the 4/6C
model is consistent with this definition [see 8]. Thus,
Commitment reflects deep involvement in pursuits
and activities, particularly the ability to successfully

complete tasks through perseverance when confronted
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by problems/obstacles. Challenge represents the degree
to which difficulties are perceived as developmental
opportunities. Control refers to the ability to manage
anxieties and arousal in pressure situations, explicitly to
manage external perceptions of emotions (emotions),
and the belief that one, not others, is influential in
determining outcomes (life). Finally, Confidence
signifies self-assurance, specifically belief in personal
capability to achieve goals and be less dependent
on external influences (own), and the ability to be
assertive and resist intimidation in social contexts
(interpersonal).

Several studies have provided support for the
Clough model. For instance, Perry, Clough, Crust,
Earle, Nicholls using a large sample (n = 8207)
composed of managers (senior, lower and middle),
clerical/administrative workers, athletes, and students
endorsed the factorial validity of the MTQ48. The
authors believed that this sample represented the full
domain of possible MT expressions, and therefore
evidenced the generalizability of the MTQ48 across
contexts. Analysis, involving a range of confirmatory
factor analysis (CFA) and exploratory structural
equation modelling (ESEM) fit indices, indicated
that the MTQ48 generally was a robust psychometric
instrument. Moreover, Perry observed very good
model fit in all samples (i.e., occupation, sport, and
educational). Overall, these findings specified that the
MTQ48 was a robust psychometric instrument [see 9].

One area of concern was that the emotion subscale
of control demonstrated weak factor loadings and
correspondingly poor internal consistency. Despite
these limitations, Perry recommended retention of the
subscale based on important role that emotional control
played in the development of the 4C model. Moreover,
the inclusion of the subscale facilitates debate regarding

the appropriateness of emotional control. Noting this,
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researchers should use the emotional control subscale
with caution (i.e., ensure internal consistency).
Consistent with Perry [see 9], studies have used the 4C
model effectively across a range of settings. Notably, in
education, health [11], occupational [12] and sport [13]
settings. These findings, concomitant with performance
on criterion measures [e.g., lower ratings of exertion,
[see 1]; physical endurance, suggest that the 4C model
is a valid conceptualisation of mental toughness [14].

Not all studies, however, have replicated the 4C/6C
structure. Vaughan, Hanna, and Breslin using a sample
comprising elite, amateur and non-athletes found that
while the six-factor model demonstrated acceptable
levels of fit, the four-factor model failed to produce
good fit. Further analysis of the six-factor model
across sample subgroups also indicated large degrees
of misspecification. Based on their findings, Vaughan
suggested that refinement of the MTQA48 at the subscale
level was necessary and advised against using the scale
with elite athletes [15]. Likewise, Birch, Crampton,
Greenlees, Lowry, and Coffee using moderate (n =
480) and large (n = 1206) independent student athlete
samples also provided little support for the 4 and 6C
models. These outcomes, according to indicated that
the MTQ48 may not be a valid measure of mental
toughness when applied to student athletes [16].

Noting failures to reproduce the 4/6C structure,
Gucciardi, Hanton, and Mallett questioned the
appropriateness of the Clough model. Specific problems
being item loadings and pertinency to sample groups.
In this context, CFA and ESEM have revealed poor
data fit in athlete and workplace samples. Critics view
these results as a manifestation of mismatch between
the 4C/6C model and the MTQ48. Observing findings
such as these, Gucciardi questioned the validity of the
4C/6C model and advocated that mental toughness
was best conceptualised as a unidimensional concept.
Furthermore, concluded that mental toughness was
state-like; varying within individuals across situations
and over time. These criticisms, however, are not
universally accepted [6].

These debates are important because researchers
and practitioners need to possess keen awareness of
important conceptual deliberations about mental

toughness before using measurement instruments.

Thus, although the Clough [1] 4/6C model is
widely accepted, users should be cognizant that this
approach is not without criticism and reflects one
particularly theoretical perspective. That stated, total
scores on the MTQ48 and Sports Mental Toughness
Questionnaire (SMTQ; Sheard, Golby, & Van Wersch)
are highly positively correlated [17]. This provides
some evidence for high order construct and content
validity. Issues arise at the dimensional level as
evidenced by the finding that inter-scale relationships,
although significant, were weaker at the subscale level.
Background to MTQ48 is important because the
measures content directly informs MTQ18 content.
Indeed, the shortened measure includes items from
the each of the four MTQ48 dimensions (three
Challenge, three Commitment, five Control, and seven
Confidence) [18].

The rationale for the MTQ18 was to provide
researchers and practitioners with an expedient
assessment of mental toughness. This is useful to
investigators who are measuring mental toughness
within questionnaire batteries comprising multiple
scales as the shortened version is more easily
accommodated due to brevity, which concomitantly
reduces the likelihood of respondent fatigue. The
MTQ-18 is also advantageous when testing time is
constrained, or accessibility is an issue. For example,
when the participant group possesses cognitive
limitations (i.e., young respondents are prone to
distraction, and shorter attention spans). These factors
together with the wealth of empirical support for the
MTQ48, explain why researchers view the MTQ-18 as
an attractive index of mental toughness. Indeed, the
scale has appeared in myriad published papers.

The problem with this work, is that authors have
typically either overlooked the lack of psychometric
examination of the measure, or predicated use on the
established properties of the MTQ48. The assumption
that the MTQ18 is psychometrically sound because
the parent measure is validated is flawed. This is
particularly true when the MTQ48 asserts that mental
toughness is a multidimensional construct, yet the
MTQI18 is a unidimensional. Although, previous
research has generally failed to consider and/or report

the measurement properties of the MTQ18, there is
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emerging evidence that the scale is valid and reliable
[see 19]. With reference to validity, the MTQ18 is
strongly positively correlated with the MTQ48 (r = 0.87)
signifying the scale adequately samples the content of its
parent measure. Additionally, several studies report that
the MTQ18 possesses internal reliability [see 20]. These
range from satisfactory [e.g., 13; 21] through satisfactory
to excellent [e.g.22; see 19]. Reporting of test-retest
reliability is limited. Crust using a small sample of 21
academy football players observed that MTQ-18 was
highly stable across a 3-month interval.

Noting that the MTQ18 was used widely within
research examined the measures psychometric
properties. Analysis indicated that the measure was
an acceptable, index of global mental toughness. This
outcome supported the use of the MTQ-18 as a brief
unidimensional measure of mental toughness. In
comparison to a shorter 10-item version, however, the
MT18 produced poorer fit due. This issue arose from
the fact that the 18-item scale possessed additional
variance to that accounted for by a unidimensional
solution. This was a consequence of Clough selecting
high loading items from each of the MTQ-48 subscales;
structural contamination from the 4Cs dimensions
weakened the unidimensional structure. Hence,
psychometrically the MTQ18 is an adequate global
measure that derives from a less than optimal factorial
solution. Noting that despite this minor limitation the
MTQ18 is widely used and the MTQ10 is currently
undergoing development, this paper provides Russian
researchers with a Russian language version of the
MTQ18. Another advantage of translating the 18-item
version is that it will hopefully facilitate refinement of
a briefer Russian version of the MTQ10. Moreover,
the current paper presents norms from a large Russian
speaking sample. This is an important innovation as
performance on psychological measures can vary as
a function of cultural factors. Hence, these data will

enable relative comparisons in performance [19].
Method

Participants

A random sample of 1150 participants (432 male
and 718 female) completed the study. Mean participant
age was M = 38.19, SD = 10.44; age ranges from 18-69
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years. Male mean age was M = 40.24, SD = 11.14, range
18-84 years. Female mean age was M = 36.96, SD = 9.80,
range 18-77 years. The sample comprised of general
adult population from all regions of Russia. Respondent
were recruited via Anketolog company that specialises
in participants recruitment. Of the sample, 15 (1.3%),
261 (22.7%), 833 (72.5%), and 41 (3.5%) completed
high school, college/further education, higher
education, and postgraduate education respectively.
Participation was voluntary, and respondents could
terminate participation at any time during the study.
The only exclusion criteria were that participants must
be at least 18 years of age.

Translation

Psychologists who conduct cross-cultural research
are often in dire need of translating their questionnaires
and instructions for participants from one language
to another. One of the most well-known techniques
for adequate and reliable translation of measures is
the back-translation method. According to Brislin
(1970), back-translation is a technique that refers to a
bilingual individual or researcher translating measures
or passage, which is followed by another independent
bilingual individual translating the passage back to the
original language [23]. Any differences in meaning
can be resolved by modifying the target measures or
instructions in the target language version. For the
Russian participants, the questionnaire was translated
and back translated by the one of the lead researchers.
Back translation, or translation of a translated text
back into its original language, has been used in
cross-cultural survey research over the past 50 years,
primarily as a translation quality assessment tool. It
was, historically, the first linguistic quality control
technique introduced to cross-cultural research and
has been considered a standard translation procedure
for a long time [24; 25]. This approach is used in other
studies and is a supported by several academic fields.
Consensus reveals that this approach preserves the
original meaning of the questionnaire items in another
language. Douglas and Craig (2007) noted that among
the 45 articles published in the Journal of International
Marketing between 1997 and 2005 that reported surveys
using multiple languages, 34 of them (75%) used back

translation as a primary quality assessment method ]26].
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Measures

Mental Toughness

The Mental Toughness Questionnaire [see 1] or
MTQ-18 uses a selection of items (18 to be exact) from
the MTQ-48 (three Challenge, three Commitment,
five Control, and seven Confidence). Items appear
as statements (e.g., “I generally feel in control”) and
respondents indicate their level of agreement via a
five-point Likert-type scale anchored at 1 = strongly
disagree and 5 = strongly agree. Since the MTQ-18 is
a unidimensional, global index of mental toughness
following reversal of items (2, 3, 6, 8, 9, 11, 12, 16, and
17) the scale is scored by summation of individual
item responses. Summing of individual item responses
produces an overall score. Higher scores indicate
greater levels of MT. In the current study, internal
reliability for the scale was adequate a = .76.

Grit

The 12-item Grit Scale evolved from a pool of 27
items indexing the construct of grit. These captured the
attitudes and behaviors of high-achieving individuals
identified by previous exploratory interviews with
professionals (e.g., lawyers, businesspeople, and
academics). Item design ensured that statements had
face valid for adolescents and adults and were context
free. Thematically, items reflected the ability to sustain
effort within two broad domains. Firstly, in the face of
adversity (e.g., “I have overcome setbacks to conquer
an important challenge «), and secondly because
of the expectations of others and/or a lack of aware
of alternative options. Reflecting this several items
enquire about the consistency of interests over time
(e.g., “T have difficulty maintaining my focus on projects
that take more than a few months to complete”).
Consideration of item-total correlations, internal
reliability coefficients, redundancy, and exploratory
factor analysis reduced the item pool to the 12 items
that comprise the Grit Scale. These subdivided into two
six-item factors consistency of interests and perseverance
of effort. In the current study, internal reliability for the
scale for Russian sample was adequate a = .71 [27; 29].

Hardiness

The Dispositional Resiliency Scale-15 v.3.2
or DRS-15 measures hardiness via 15 statements,

which comprise three subcomponents: Commitment

(e.g., “I really look forward to my daily activities”),
Control (e.g., “It is up to me to decide how the rest
of my life will be”), and Challenge (e.g., “I enjoy the
challenge when I have to do more than one thing at a
time) [29].

Respondents specify agreement on a 4-point
scale (0 for not at all true to 3 for completely true).
Higher scores indicate greater hardiness. Researchers
use both factor and overall scores Psychometric
evaluation of the DRS-15 has established that the
measure is valid (criterion-related and predictive
validity) and reliable (internal and test-retest)
(Bartone, 1991/2007). In the current study, internal
reliability for the scale for Russian sample was a = .71
(30].

Procedure

Potential respondents clicked on a web link, which
accessed the study materials, hosted by the Anketolog
web-based survey tool. Included with the survey was
a separate section on debrief, where participants had
to agree to proceed further. This outlined the nature
of the study and explained ethical procedures. If
respondents agreed to participate, they registered
informed consent and progressed to the measures.
Procedural instructions then asked respondents
to consider questions carefully; work through the
items systematically, at their own pace; respond to all
questions; and answer in an honest and open manner.
Questionnaire section order rotated to prevent order
effects. Alongside item endorsement respondents
forwarded basic demographic information (preferred
gender, age, etc.).

The present study used a cross-sectional design,
where data collection occurred at one time point.
This approach is susceptible to common method
variance (CMV), which occurs when measurement
instruments influence responses and produce bias.
Noting this, countermeasures were employed [31].
Specifically, consistent with Podsakoff (2003),
study instructions created psychological distance
between constructs by stating that each item set was
independent. Additionally, to limit social desirability
and evaluation apprehension, the instructions
stressed the need for honesty and that there were no

correct answers.
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Ethics

Ethical approval was granted by Manchester
Metropolitan University for a series of studies
examining personality traits and its relationship to
the behavioral outcomes in the form of prejudice and
aggression.

Data analysis

Analyses, using Mplus Version 8.0, evaluated
measurement models and determined which provided
best data fit. Confirmatory factor analysis (CFA)
is useful when assessing personality-based measures
(such as the MTQ18) because it comprises unique
features including the ability to model hierarchical
structures and examine latent structures (consistent
with the view of personality encompassing
a hierarchical order, and traits resembling latent
dispositions) argue exploratory structural equation
modelling (ESEM) is effective for testing personality
measures because, like CFA, it permits robust
analyses of structure, but without the limitations
of constraining non-target loadings to zero and
limiting the possibility of cross-loadings. Essentially,
ESEM provides a flexible framework for the scrutiny
of personality measures [32; 33; 34].

Model evaluation included traditional CFA
followed by ESEM. Tested models were a one-
factor model comprising a single mental toughness
dimension (a null test of the measure’s structure),
a four-factor correlated model encompassing
Confidence, Control, Commitment and Challenge,
and a four-factor correlated ESEM model. The authors
employed oblique target rotation because it most
effectively combines confirmatory and exploratory
techniques. Analyses utilized MLR estimation.

Indices of chi-square, Comparative Fit

Index (CFI), Standardized Root-Mean-Square
Residual (SRMR) and Root-Mean-Square Error
of Approximation (RMSEA) evaluated model fit.
Good fit thresholds are CFI > .90, SRMR < .08
and RMSEA < .08 [35]. Analysis considered also
Akaike’s Information Criterion (AIC) and Bayesian
Information Criterion (BIC). Inter-factor correlations
>.10, >.30, and >.50 indicated small, medium,
and large effect sizes. Lastly, convergent validity
assessment compared the MTQ18 factor means with

similar constructs (Grit and Hardiness) [36].
Results

Data screening

Assessment of univariate skewness and kurtosis
indicated no concerns with the MTQ18 items;
skewness values fell between -2.0 and +2.0, and
kurtosis between -4.0 and +4.0 [37]. However,
estimates of multivariate kurtosis (Mardia’s
b2p = 57.54, p < .001) and skewness (Srivastava’s
blp = 171.68, p < .001) suggested departure from
multivariate normal distribution. Therefore, use
of MLR estimation was necessary; this produces
parameter estimates and standard errors that are
robust to instances of non-normality [38].

Factor analyses

For the one-factor correlated model, CFA
indicated poor data-model fit (Table 1). In addition,
consistent with Dagnall within-item error correlations
were recommended to improve model fit (i.e., for more
than 50% of scale items). The four-factor correlated
model also demonstrated poor fit. These findings
indicated that the instrument requires modification
to achieve a good fit, or at least correlation of error

terms and correction for model misspecification [19].

Table 1.
Fit indices for MTQ18 factor models
RMSEA
2
Model X df CFI SRMR (90% Cl) AIC BIC
One-factor CFA 1786.57%* 135 57 12 .10 (.09-.10) 58974.76 59075.76
Four-factor CFA 1413.81%* 129 67 12 .09 (.08-.09) 58475.79 58588.01
Four-factor ESEM  213.15%* 87 .96 .02 .03 (.03-.04) 57104.62 57295.39

Note. **y*significant at p <.001.
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CFA results therefore highlight the necessity of
ESEM as an alternative approach. The ESEM results
yielded better fit for the four-factor correlated model,
with fit indices increasing, thus providing a better fit
between the conceptual and observed data. AIC and
BIC values corroborated these findings, confirming
that the ESEM model was superior. CFA results
therefore highlight the necessity of ESEM as an
alternative approach. The ESEM results yielded better
fit for the four-factor correlated model, with fit indices
increasing, thus providing a better fit between the
conceptual and observed data. AIC and BIC values
corroborated these findings, confirming that the
ESEM model was superior.

Scrutiny of parameter estimates involved
observing the four factors of the MTQ18, as explained
by the variance of each item within the model
(Table 2). Reporting includes cross-loadings because
ESEM analysis permits latent variables to correlate
with one another. Results indicated that all items
loaded significantly on targeted factors of Confidence
and Commitment (A = .29 - .72). However, two of
five items (2 and 16) did not load significantly on the
target factor of Control, and only one of three items
(item 11) loaded significantly on the target factor of
Challenge.

Table 2.
Parameter estimates of the MTQ18 based on ESEM
Item A
Confidence Commitment Control Challenge

Confidence

Q5 S54%* -.06 5% 19
Q7 J2¥* 14* -03 - 18**
Q8 29%* 29%*% -34* 09
Q9 -35%* 31 -03 ST¥*
Q14 ST - 18%* 1 37
Q15 S58** - 24%* .05 36**
Q18 68%* 14* -.05 - 19%*
Commitment

Q3 - 14* S54%* -03 .04
Q6 -03 AQ** -25%  17*
Q17 .04 29% -31% A7*
Control

Q1 .05 23*% 6511

Q2 25%* 36%* -12 .09

Item A

Confidence Commitment Control Challenge

Q10 J1* 27** 28%% 0 24%*
Q12 26%* 26%* -35%%  16%*
Q16 -.08 A9** -16 .02
Challenge

Q4 AT** -.05 26%% 21
Qn -.04 A3** .02 19%
Q13 AG** .03 24% 12

Note. \ = factor loading; targeted loadings in bold.
*p <.05;**p <.001.

Many items displayed significant cross-loadings.
However, some items displayed loadings > .40.
Specifically, item 9 on Challenge (A = .51), items 11
and 16 on Commitment (A of .43 and .49 respectively),
and items 4 and 13 on Confidence (A of .47 and .46
respectively). Examining these separately suggested
the items most representative of each factor. For
Confidence, item 7 loaded the highest (A =.72); item 3
loaded highly on Commitment (A = .54); item 1
loaded highly on Control (A = .65); and item 11
reflected the highest loading on Challenge (A = .19).
Of the four factors, Challenge demonstrated the
least clear structure in terms of target loadings, with
all items loading more significantly on other factors
(specifically Commitment and Confidence).

Next, analysis compared latent factor correlations.
Confidence evidenced a significant correlation with
Control and Challenge only (rs of .43 and .30; medium
effect sizes). In addition, Commitment demonstrated
significant correlations with Control and Challenge
only (rs of .34 and .26; medium and small effect sizes
respectively).

Composite reliability and convergent validity

Internal consistency tests including Cronbach’s
« often under- or overestimate scale reliability
within a latent modelling context, and composite
reliability offers a more rigorous assessment of
internal consistency [39]. The current study assessed
composite reliability of the MTQ18 four factors,
with values greater than .60 considered acceptable
[40]. Results indicated that the Confidence factor
demonstrated satisfactory composite reliability

(pc =.716), and the Control and Commitment factors
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possessed marginal internal consistency (pc = .593
and pc = .580 respectively). The Challenge factor
demonstrated unsatisfactory composite reliability,
however (pc = .515).

Correlations between MTQ18 factors and Grit
(global and subscales; Consistency of Interest and
Perseverance of Effort) and Hardiness appear in
Table 3. The results indicated that the MTQ18 factors
correlated mostly in expected ways with Grit and
Hardiness, thus suggesting reasonable convergent
validity of the MTQ18.

Table 3.
Correlations of MTQ18 with Grit and Hardiness
.. Consistency Perseverance .
MTQ18 Grit of Interest of Effort Hardiness
Confidence  .35%*  32%* 4% A5%*
Commitment .25%*  .21** 26%* 26%*
Challenge ~ .27**  .25%* 25%* 34
Control 37F% 33%* 37%* A5%*
MTQ18 total .44**  39** A43%* 54x*

Note. **p < .001.

Discussion

Examination of models (i.e., one-factor and four-
factor correlated) using confirmatory factor analysis
(CFA) found poor data-model fit. These findings
concurred with Dagnall [19], who observed that CFA
models for the English language version of the MTQ18
reported significant misspecification. Explicitly, the
scale possessed additional variance to that accounted
for by a unidimensional solution, resulting in the
need to correlate more than 50% of scale item error
terms. In the present study, to produce adequate
model fit it was also necessary to correlate error terms.
Although this approach is inconsistent with CFA, it is
compatible with the assumptions of ESEM. ESEM is
a method for analysis of latent variables when non-
ignorable cross-factor loadings occur. Accordingly,
ESEM was employed to test the Russian MTQ18
adaptation. This found adequate fit for the four-factor
correlated model. This outcome was congruent with
Perry [12], who following examination of the MTQ48,
concluded that due to item cross loading subsequent
analysis of the scale and abridged versions should
employ ESEM.

54

Consistent with the UK version, at the item level
the Russian adaptation demonstrated pronounced
cross-factor loadings. Thus, although items originating
from the Confidence and Commitment subscales of
the parent MTQ48 measure loaded most strongly on
the designated factors, they also correlated with other
factors. In the case of Control, factor loading was
unsatisfactory for two items, and these demonstrated
associations with other factors. Notably these items
were reverse-keyed, and this may have affected
interpretation. Specifically, although translated
accurately, understanding of these items may have been
different than originally intended. The Challenge items
produced the least coherent structure; all items loaded
higher on other subscales.

These results were consistent with evaluation of
the UK version of the MTQ18, which found that the
measure was adequate but structurally challenged.
Explicitly, additional variance arose from the item
selection procedure [1] to sample construct breadth,
selected highest loading items from each of the MTQ-
48 subscales (Challenge, Commitment, Control, and
Confidence). This process unintentionally resulted in
structural contamination arising from dimensional
resonance. Thus, item associations with the 4C
factors undermined the intended unidimensional
structure. Consequently, the MTQ18 is an adequate
global measure of mental toughness derived from
a suboptimal factorial solution. In this context,
translation further influenced preexisting factor
relationships.

Additional analysis indicated that the MTQ18
Russian adaptation at the global and factorial levels
possessed adequate convergent validity. This was
evident because positive correlations were observed
with associated non-cognitive skills (i.e., Hardiness
and Grit, global and subscales; Consistency of Interest
and Perseverance of Effort). These relationships were
in the medium range using Cohen’s [41] commonly
cited guidelines for interpreting correlation effect size.
These, however, have been criticized for being too
stringent. Hence, application of more liberal criteria
based on a large sample of previously published
meta-analytically derived correlations that classified

relationships as relatively large > .30 [42].
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The observed relationships between the MTQ18
and the convergent measures (Hardiness and Grit)
concurred with those reported previously Although
these associations need cautious interpretation since
researchers have used a variety of measures to assess
mental toughness, hardiness, and grit. Despite this,
the overall pattern of relationships corresponded with
preceding work. For instance, observed a correlation
of .38 between mental toughness and Hardiness, and
Fawver noted a correlation of .40 between mental
toughness and Grit [see 43; 44; 45].

At a general level, this study has demonstrated that
it is important to assess the psychometric properties
of translated measures to ensure that they are valid
and reliable for the intended population. Previously
in Russia, researchers have too often used adaptations
of personality questionnaires, which have been
translated, but not subsequently psychometrically
assessed. This in practice is problematic since it
assumes common, shared understanding. However,
meaning may vary as a function of language and
culture. Thus, to be effective it is important to ensure
that translations recognize social differences and
nuances (i.e., connotation, relevance, and expression)
[46].

Indeed, even when a language adapted version
of a scale is administered in the native language of a
country, variations in sense can arise that undermine
scale validity. This supposition is supported by
previous work on cross-cultural translation, which has
reported that linguistic and cultural disparities affect
comprehension of self-report instruments. Clearly,
issues such as these can undermine scale reliability
and validity and reduce psychometric performance
within target populations [47]. Acknowledging these
issues, the current version of the Russian MTQ18 was
adapted using established, recommended methods.
Explicitly, the standard procedures of translation,
back-translation, assessment of structural and
convergent validity, and examination of internal
consistency [48].

Despite this, a concern with the MTQ18 is
temporal stability. Currently, there exists only limited
evidence to support the test-retest reliability of the
measure [see 49; 19]. Establishing that the MTQ18

generally, and the Russian adaptation specifically,
provides consistent measurements is important to the
psychometric integrity of the scale. This process will
also inform the conceptual development of mental
toughness.

Finally, the Russian translation of the MTQI18
produced an adequate measure of global mental
toughness. This would benefit from further
development and refinement with Russian samples.
For example, future research should generate
appropriate norm groups for Russian samples. This
is particularly important in the case of MTQ48 based
measures as previous literature indicates that they are
susceptible to structure variations as a function of
contextual variations. Noting these issues, the authors
advocate caution when generalizing data produced
with the Russian version to other national samples
[see 15; 16].

MpunoxeHue

Translation of the measures in Russian:

1. [laxke mpy 3sHAUMTENTBHOM [JaBIEHUN 51 COXpa-
HSIO CIIOKOVICTBHE.

2. S cxoHeH 6eCIIOKOUTHCA O BElljax 3a/j0Iro 10
TOTO, KaK OHU [ICHICTBUTEIHHO IIPOM3OILYT.

3. MHe 00BIYHO TPYAHO UCIIBITBIBATD SHTY3Ma3M
II0 TIOBOJY 3a/ia4, KOTOPbIE I JO/DKEH BBIIIOJTHUTD.

4. 51 BoOOIIe XOPOIIO CIIPABISAICH C MOOBIMK
BO3HMKAOIMMH [TPOOIeMaMit.

5. 5 BooOIIe YyBCTBYIO, YTO 5 JOCTOIHBIN Je-
JIOBEK.

6. S mpocro He 3Halo, C 4ero Ha4aTb» - 3TO YyB-
CTBO, KOTOpPO€e 51 OOBIYHO MCIBITBIBAI0, KOTA MHE
IpelaraloT HeCKOIbKO 3afiay, KOTOpble MOXKHO Cle-
JIaTh OJfHOBPEMEHHO.

7. 51 0OOBIYHO BBICKA3bIBAIO CBOM MBIC/IN, KOTTA
MHe eCTb YTO CKa3arTh.

8. Korpa g memar ommbKu, 1 00bIYHO ITI03BOAI0
cebe 6eCIIOKOUTDCA B TeYEHIEe HECKOIBKIX JTHEI ITOCTIe
UX COBEpLIEHN .

9. B obCyXpeHuUM s CKIIOHEH OTCTYIATb, JaXKe
KOTfia 51 yOex/ieH B CBOell IIpaBoTe.

10. I BooO1Ie fepiKy cebsi Of KOHTPOTIEM.

11. MHe 4acTo X04eTcs, YTOOBI MOsI >KU3Hb OblIa

6oree mpecKa3yeMoit.
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12. Korpa st 4yBCTBYIO YCTaNIOCTD, MHe TPYLHO Ha-
YMHATD YTO-TO HOBOE.

13. 51 06BIYHO MOTY OBICTPO pearupoBaThb, KOTAA
HPOUCXOMUT YTO-TO HEOXKUTAHHOE.

14. Kakumu 6bl IIoxumMy HU ObIIM COOBITUA, A
06BIYHO YYBCTBYIO, YTO B UTOTE BCE HOTYINUTCA.

15. 51 BoOOIIe CMOTPIO Ha JKM3Hb C ONTYMU3MOM
¥ [YMAI0 B IIO3UTUBHOM KITIOYe.

16. MHe B0OO11ie CTIOXKHO paccnabsiThes.

17. 51 06BIYHO UCIIBITHIBAIO TPYRHOCTH B TOM, UTO-
OBl 3aCTaBUTD CeOSI COCPETOTOUUTDCSA, KOITIa YCTAI0.

18. Ecmm s 4yBCTBYIO, YTO KTO-TO HE IIpaB, A HE

6010Chb C HUM CIIOPpUTD.
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