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Abstract

Despite conceptual similarities among the established non-cognitive constructs of Mental Toughness, Ego Resiliency, Self-
efficacy, and Grit, preceding research typically considered these as adversary rather than complementary and potentially
additive. Subsequently, comparatively few studies have examined these together. This paper, via two independent studies,
examined commonality within Mental Toughness, Ego Resiliency, Self-efficacy, and Grit. This identified key elements
that contribute to a broad, non-cognitive, resource-based construct. Study 1 (N =2137) assessed shared variance among
the non-cognitive constructs relative to a general factor. Study 2 (N =1148) evaluated the replicability of the results from
Study 1 and examined measurement invariance. Respondents completed established self-report measures indexing the study
variables. Exploratory structural equation modelling bifactor analyses consistently revealed that Mental Toughness, the Ego-
Resiliency Optimal Regulation subscale, and Self-efficacy loaded highly on a general factor, which the authors labelled as
Non-Cognitive Adaptive Resourcefulness (NCAR). Invariance analyses supported the stability of this model across study
context. This paper advanced conceptual understanding of the core shared features of independent non-cognitive constructs.
The authors discuss the potential of NCAR and advocate the need for further research.

Keywords Non-cognitive skills - Mental Toughness - Ego Resiliency - Self-efficacy - Exploratory structural equation
modelling

Introduction

In contrast to cognitive abilities, which are assessed by
aptitude tests (i.e., intelligence scales), non-cognitive skills
(e.g., attitudes, behaviours, and strategies such as persever-
ance, motivation, and self-control) are not directly related to
intellectual capabilities (see Ren, Yu, & Yang, 2019). This
distinction is useful, but misleading to the extent that non-
cognitive skills inherently draw upon perceptive processes
(Borghans et al., 2008). Scholars view non-cognitive skills
as important because they positively influence performance
in intrapersonal and interpersonal domains and can facilitate

<l Andrew Denovan
a.m.denovan@hud.ac.uk

Department of Psychology, University of Huddersfield,
Huddersfield HD1 3DH, UK

Department of Psychology, Manchester Metropolitan
University, Manchester, UK

@ Springer

accomplishment across a range of real-world contexts (i.e.,
education, work, and sport) (Clough et al., 2016; Gutman
& Schoon, 2013). Consequently, academic work into non-
cognitive skills has burgeoned. This has identified several
non-cognitive constructs (e.g., hardiness, resilience, mental
toughness, and grit) and established that they are associated
with psychological benefits such as stress resistance and
reduced depression (Mojtahedi et al., 2021; Papageorgiou,
Denovan, & Dagnall, 2019).

Despite this wealth of research, investigators have tended
to focus on specific constructs and/or seen other non-cog-
nitive skills as adversary rather than complementary and
possibly additive (Fagioli, Baker, & Orona, 2020). Hence,
relatively few studies have considered resilience and mental
toughness in tandem. One notable example was Cowden,
Meyer-Weitz, and Oppong Asante (2016), who examined
whether conceptual overlap between the constructs (i.e.,
capacity to bounce back from or overcome stress and adver-
sity) was conjunctively related to lower levels of stress in
competitive South African tennis players. They found that
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while resilience and mental toughness were strongly posi-
tively correlated, they played discrete roles in stress man-
agement. Although investigations like this are potentially
limited by context, the study findings indicate that consid-
eration of non-cognitive skills in combination is merited and
required for conceptual clarity and development.

Noting this, the present paper examined relationships
between four frequently used constructs: mental toughness,
grit, ego resiliency, and self-efficacy. Selection was informed
by the observation that these non-cognitive skills are con-
ceptually distinct but share core characteristics. Accordingly,
the authors anticipated that construct scores would interact
in complex, nuanced ways (Nicholls et al., 2015) and that
consideration of similarities and dissimilarities would facili-
tate development of a broader, robust, adaptive non-cogni-
tive construct. That is, one that enables coping with stress,
pressure and adversity, assists functioning maintenance, and
promotes performance across settings.

In this context, it is important to consider working opera-
tionalisations of mental toughness, grit, ego resiliency, and
self-efficacy, and how these constructs are related, and the
ways in which they proport to promote positive psychologi-
cal outcomes. Although, definitions of mental toughness
vary (see Gucciardi, 2017), the term generally signifies
possession of a “psychological resource that is purposeful,
flexible, and efficient in nature for the enactment and main-
tenance of goal-directed pursuits” (Gucciardi, 2017, p.18).
Grit refers to perseverance and passion for long-term goals
(Duckworth et al., 2007). Commensurate with this delinea-
tion, grit describes the capacity to actively sustain effort and
interest over time despite encountering failures and barriers
(Liang, 2021).

Ego resiliency describes an affect processing system. Pre-
cisely, the capacity to flexibly modify responses in accord-
ance with changing situational demands, principally during
emotionally challenging conditions (Block, 2002; Wang,
Eisenberg, & Spinrad, 2019). This combines ego-control
(inhibition or expression of impulses) and ego-resiliency
(modification of impulses according to situation) (Block &
Kremen, 1996; Smith, Barratt, & Hirvo, 2021). Commen-
surate with these delineations, ego-control is a meta-dimen-
sion of impulse regulation, and ego-resiliency is the facil-
ity to adjust level of control in accordance with situational
demands (Letzring et al., 2005). Self-efficacy denotes belief
in competency to achieve desired goals and is an impor-
tant stress management resource (Bandura, 1997; Livinti,
Gunnesch-Luca, & Iliescu, 2021).

Despite sharing important properties, these constructs
differ in important ways. For instance, mental toughness and
grit are dispositionally dissimilar (Cormier et al., 2021). Grit
is viewed as a stable personality construct (Postigo et al.,
2021), whereas the stability of mental toughness is conten-
tious (Bédard Thom, Guay, & Trottier, 2021). Debate on

the nature of mental toughness stems from differing con-
ceptualisations and measurement instruments, and from
the questionable structural constancy of the widely used
4/6C model (Clough et al., 2002). Although the theoretical
model is well established and supported by empirical work
(e.g., Perry et al., 2021), several studies have reported poor
model fit (Gucciardi et al., 2013) and/or observed contextual
variations (i.e., as a function of sample; notably athlete and
workplace).

Consequently, some theorists emphasize the state-like
nature of mental toughness (Gucciardi et al., 2015), whereas
others such as Strycharczyk and Clough (2014) view the
construct as a ‘plastic’ (malleable) personality trait (Dag-
nall et al., 2021). The latter view reconciles evidence that
components of mental toughness are genetic (Horsburgh
et al., 2009; McAuley et al., 2022), with the observation that
dimensions with the lowest heritability (i.e., Commitment
and Control) respond to training. Noting that grit and mental
toughness are related but distinct, studies in the area of sport
report only low or moderate strength positive correlations
between the constructs (e.g., Johnson, 2020; Scharneck,
2017). Illustratively, Joseph (2009) reported that mental
toughness accounted for only 18% of the total variance in
grit scores.

Studies have also investigated relationships between
resilience and grit. Noting that the literature had produced
contradictory evidence, Caza, Caza, and Baloochi (2020)
undertook a meta-analysis examining associations between
grit and trait resilience (i.e., hardiness), and individual-level
outcomes indicative of resilient responses (e.g., growth and
learning orientation). This was necessary because research-
ers often assume that grit and resilience are overlapping or
similar constructs (Crawford-Garrett, 2018; Stoffel & Cain,
2016), or that grit is an antecedent of resilience (Shaw et al.,
2016; Sanderson & Brewer, 2017). The observed pattern
of correlations indicated that grit was neither a measure of
trait resilience, nor consistently related to resilient outcomes.
Based on these findings, Caza et al. (2020) concluded that
the two were independent constructs.

Research investigating relationships between mental
toughness and resilience supports the notion that the con-
structs are related but distinct. For example, Gucciardi,
Gordon, and Dimmock (2009) found that components of
mental toughness (i.e., thrive through challenge, sport
awareness, tough attitude, and desire for success) were
positively correlated (small to moderately) with dimen-
sions of resilience (Control, Commitment, and Challenge).
Gucciardi et al. (2009) contend that definitions of men-
tal toughness that draw upon adverse experiences such
as stress and adversity (e.g., Clough et al., 2002, Loehr,
1995) fail to recognise the true nature of the construct
and accordingly, possess only limited power to discrim-
inate from such constructs as resilience. This notion is
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consistent with qualitative work by Gordon and Dimmock
(2008). Investigating understanding of mental toughness
in the context of Australian Football, Gucciardi, Gordon,
and Dimmock (2008) observed that mental toughness was
important to managing both negative (e.g., injury) and
positive circumstances (e.g., good form).

Thus, delineations of mental toughness that focus on
adversity and coping define the construct too narrowly and
focus on elements encapsulated within resilience and har-
diness (cf. Maddi, 2002; Nowack & Niemirowski, 2021).
The key commonality being the ability to deal with and
overcome situations with negative effects. The additional
features of mental toughness being the facility to thrive
in situations where there are positive effects and perceived
“positive pressure”. These qualities align more closely with
grit, which emphasizes the psychological advantages of
increased optimism and effective coping (Nicholls et al.,
2008). Mental toughness as operationalised by Clough is
also like trait resilience because both constructs draw on
hardiness (Kobasa, 1979). Explicitly, Clough et al. (2002)
added Confidence to the core facets of hardiness (Control,
Commitment and Challenge), which are also used as a meas-
ure of trait resilience (Caza et al., 2020).

Noting relationships between independent non-cog-
nitive skills, Nicholls et al. (2015) found that resilience
and self-efficacy (alongside factors such as emotional
intelligence and motivation) enabled mentally tough indi-
viduals to excel under stressful circumstances. Analysis
revealed that mental toughness mediated the relation-
ship between resilience and emotional intelligence and
was a positive predictor of self-efficacy. Consistent with
these outcomes, Nicholls et al. (2015) concluded that
mental toughness helps to sustain or enhance self-belief
in stressful or unfulfilling activities. Thus, they postu-
late that mental toughness facilitates self-efficacy. Self-
efficacy appears to be an important stress management
resource. According to Bandura (1997) self-efficacy
denotes belief in competency to achieve desired goals
(Szczuka et al., 2021). The positive relationship between
mental toughness and self-efficacy provides support
for the notion that mental toughness is associated with
strong belief in ability (Clough, Earle, & Sewell, 2002;
Gucciardi et al., 2008).

This supports the supposition that the presence of other
constructs such as resilience and/or self-efficacy empower
mentally tough individuals to excel under stressful circum-
stances. This postulation is consistent with the observation
that possession of self-efficacy is associated with lower
experience of stress (Meyer et al., 2022; Schwarzer & Hal-
lum, 2008). Correspondingly, the inclusion of mental tough-
ness within interventions could prove beneficial. At a gen-
eral level, this suggests that the combining of non-cognitive
skills could prove beneficial to both psychological outcomes

@ Springer

and performance. Although, since the findings of Nicholls
et al. (2015) derived from athletes, caution is required when
extrapolating to other contexts.

The present study

Acknowledging that few previous studies have evaluated the
complementary effects of non-cognitive skills, the present
paper examined construct commonality and distinctive-
ness in two independent studies to identify key elements
that contribute to a broad, non-cognitive skills, resource-
based construct. Study 1 assessed shared variance among
the non-cognitive constructs relative to a general underlying
non-cognitive factor. Study 2 replicated the results of Study
1, and additionally tested for measurement invariance. This
was important to examine if sample differences occurred
for the items utilised to infer the underlying non-cognitive
construct, in an unrelated way to participants’ actual scores
on the construct. If invariance exists, then both samples
associate the same items with the same underlying construct
irrespective of factors including context and time (Tadesse,
Gillies, & Campbell, 2018).

This research was necessary because current general per-
ceptions of non-cognitive skills are incorrect to the extent
that some researchers and practitioners wrongly view dif-
ferent non-cognitive skills as synonymous, or alternatively
regard one construct as exclusively more beneficial than the
others. These perceptions indicate that outside of informed
research commonality between different non-cognitive skills
is often misunderstood and unappreciated.

Study 1
Materials and Methods
Sample

Study 1 comprised 2137 UK respondents,
Mage =39.66 years, SD =14.65, range 18—89. In terms
of gender, there were 1548 females, Mage =38.06 years,
SD=13.73, range 18-89, and 574 males, Mage =44.25 years,
SD=16.01, range 18-88. Fifteen identified as non-binary,
M =28.26 years, SD=11.02, range 18-52. The racial com-
position was majority white (80% White; 11% Black; 6%
Asian; 3% Other). Initially, 2300 respondents were invited
to participate (response rate of 92%). Recruitment occurred
through Qualtrics, an online data collection platform. Qual-
trics gathers data from recruitment panels that are made up
of a pre-arranged pool of individuals consenting to respond
to research-based surveys. Respondents received a small
compensation fee for taking part. To obtain a representative
sample, the only exclusion criteria was participants under
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18 years of age. Gathering data via participant recruitment
panels typically results in a more diverse sample than tra-
ditional student samples. This advantage does not impede
quality and resultant samples are often comparable with tra-
ditional samples in terms of demographics and responses to
established measures (Kees et al., 2017).

Measures

Mental toughness The Mental Toughness Questionnaire
(MTQ-48) was developed by Clough et al. (2002). It con-
tains 48-items and comprises four main factors Challenge,
Commitment, Control, and Confidence, which collectively
assesses the ability to effectively manage stress and rebound
following setbacks. The current study used the abridged
ten-item version the MTQ10. This was designed for use in
large test batteries where mental toughness is one of several
constructs under consideration, testing time is constrained,
and overall study length may place a cognitive burden on
respondents. The MTQ10 was used in preference to the
original shortened MTQ18 measure because it is a superior
unidimensional measure of mental toughness.

The MTQ10 comprises the highest line-adding items
from Challenge, Commitment, Control, and Confidence.
Within the MTQ measures, items are presented as state-
ments (e.g., “I generally cope well with any problems that
occur”) and respondents indicate their level of agreement on
a five-point Likert ranging from 1 =“strongly disagree” and
5="strongly agree”. Summation of items produces an over-
all score, with high scores indicating greater levels of mental
toughness. The MTQ10 has demonstrated good psychomet-
ric integrity (i.e., reliability and validity) (see Papageorgiou
et al., 2018; Dagnall et al., 2019).

Grit The Short Grit Scale (Grit-S; Duckworth & Quinn,
2009) is an 8-item instrument that assesses perseverance
and passion for long-term goals. The Grit-S comprises two
dimensions, Consistency of Interest (CI) and Perseverance
of Effort (PE). CI denotes inclination to adopt a similar level
of interest over a sustained period. PE represents the degree
to which durable effort is exerted when facing challenges.
Example items respectively are “I often set a goal but later
choose to pursue a different one” and “I finish whatever
I begin”. Respondents specify their level of endorsement
on a 5-point Likert scale ranging from 1 (“not like me at
all”) to 5 (“very much like me”). Average item scores locate
respondents on a dimension between 1 (“lacking grit”) to
5 (“extremely gritty”). Psychometric assessment of the
Grit-S has established that the overall measure has validity
(construct, predictive and criterion) and reliability (inter-
nal consistency and test-retest) (see Duckworth & Quinn,
2009). Consequently, each factor possesses high internal

consistency (Duckworth et al., 2007; Duckworth & Quinn,
2009). Moreover, studies evidence positive relationships
between grit and conscientiousness and attainment.

Ego Resiliency The Ego Resiliency Scale (ER89) was
developed by Block and Kremen (1996). The measure
conceptualises ego resiliency as a central personality con-
struct for understanding motivation, emotion, and behav-
iour. Explicitly, as a general disposition, rather than as a
direct response to stressors. Thus, ego resiliency represents
the ability to self-regulate dynamically and appropriately
and adapt quickly to changing circumstances (Block &
Kremen, 1996). The focus of the ER89 is mainly on flex-
ibility, curiosity, generosity and social skills. The present
study used the ER89-R, which is a 10-item adaption of the
original measure. This comprises a higher-order model in
which a second-order factor, representing ego-resiliency,
affects two first-order components Optimal Regulation
(OR) and Openness to Life Experience (OL) (Alessandri
et al., 2012). Broadly OR resembles Confidence, Optimism,
Insight, and Warmth, and OL Productive Activity and
Skilled Expressiveness (Vecchio et al., 2019). Responses
were made on a four-point response scale (1 = “does not
apply at all” to 4 = “applies very strongly”’). The ER89-R
in its various forms has demonstrated good psychometric
properties.

Self-efficacy The General Self-Efficacy Scale (GSES)
(Schwarzer & Jerusalem, 1995) is an established measure
of positive self-belief about the ability to cope with life
demands. Specifically, perceived personal competence to
manage stressful situations. The GSES comprises 10-items,
which appear as statements. Respondents indicate agreement
on a 4-point Likert-scale ranging from 1 (“not at all true”)
to 4 (“exactly true”). The GSES has demonstrated validity
and reliability.

Procedure and Ethics

Participants accessed the Participant Information Sheet
(PIS) through a web-link. This detailed the background
of the study before seeking informed consent. Consent-
ing participants then proceeded to the instructions, which
encouraged truthful and open responses. The study materi-
als included sections on demographics (i.e., age, preferred
gender) and the non-cognitive questionnaires. Participants
were debriefed after taking part.

To limit potential data contaminating factors, procedural
remedies were implemented. Specifically, rotation of scales
and items occurred to avoid order effects, and to limit social
desirability participants were informed that no right or
wrong answers existed. The study gained ethical approval
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from the Manchester Metropolitan University Faculty of
Health, Psychology and Social Care Ethics Committee.

Analysis

Bifactor modelling (Rodriguez et al., 2016a/2016b) exam-
ined the degree to which multidimensionality existed within
items, and concurrently indicated the composition and nature
of items loading strongly on a general non-cognitive factor.
The advantage of bifactor modelling is that it specifies sys-
tematic item variance in relation to an overall factor and
sources of additional variance (i.e., specific bifactors). Addi-
tionally, analyses employed exploratory structural equation
modelling (ESEM) to verify the effect of items across factors
by permitting cross-loading and not constraining non-target
loadings to zero (Marsh et al., 2010). The authors applied
target rotation by assigning zero loadings to bifactor items
that did not belong to the scale in relation to the bifactor
structure, while allowing other items to be free (Schonfeld,
Verkuilen, & Bianchi, 2019).

Model fit was assessed by chi-square, Comparative Fit
Index (CFI), Standardized Root-Mean-Square Residual
(SRMR), and Root-Mean-Square Error of Approxima-
tion (RMSEA). Good fit thresholds for these indices are
CFI > .95, SRMR < .08 and RMSEA < .08 (Hu & Bentler,
1995). Interpretation also used the bifactor specific indices
of Rodriguez et al. (2016a, 2016b) at the factor, model, and
item levels. Coefficient omega determined scale reliabil-
ity, and hierarchical omega (®,) indicated quantity of total
scores attributable to a general factor.

Higher construct replicability (i.e., H>0.80) and factor
determinacy (i.e., FD> 0.90) for the general factor, along-
side greater relative omega compared with the specific bifac-
tors, inferred that a construct should be considered at the
total score level rather than a sub-scale or specific bifactor
level. However, since the focus of this study was explora-
tory, the authors do not advocate formation of sum scores
for competing scale items.

Explained Common Variance (ECV), with values >0.60
alongside w,>0.70 was suggestive of unidmensionality

Table 1 Descriptive statistics and correlations among Study 1 variables

(Reise, Bonifay & Haviland, 2013). Analyses considered
Item Explained Common Variance (IECV), which indicates
how representative an item is of a component (Stucky &
Edelen, 2015). Values >0.5 suggest that an item is more
indicative of the general factor than a specific bifactor
(Winebrake et al., 2021). Inter-factor correlations >.10,
>.30, and > .50 specified small, medium, and large effect
sizes (Cohen, 1992).

Study 1 Results
Descriptive statistics

Skewness and kurtosis values were in the recommended
range —2 to +2 (Byrne, 2010) (Table 1). Correlation analy-
ses revealed Mental Toughness exhibited moderate to large
correlations with all observed variables. Similar results
occurred for Ego-Resiliency dimensions (Openness to Life
Experiences and Optimal Regulation), Self-Efficacy, and the
Perseverance of Effort subscale of Grit. However, the other
Grit subscale, Consistency of Interest was only weakly cor-
related with Openness to Life Experiences, Optimal Regu-
lation, and Self-efficacy (yet moderately correlated with
Mental Toughness).

Bifactor ESEM analyses

The bifactor model (computed via Mplus 8.1; Muthén
& Muthén, 2018) demonstrated good fit overall, XZ
(456)=1439.512, p<0.001, CFI=0.971, RMSEA =0.032
(0.030, 0.034), SRMR =0.017. See Table 2 for target-rotated
standardized loadings and IECVs (alongside mean IECVs
for convenience). Hierarchical omega (w;) for the gen-
eral non-cognitive factor was 0.834 alongside an ECV of
0.559. The latter implied multidimensionality, even though
high total reliability exists. However, ECV specified that
the majority of total variance was attributable to the gen-
eral factor (i.e., > 0.5; Deutscher et al., 2021). High rela-
tive omega (0.887), FD (0.954) and H (0.933) scores were
also observed (i.e., below 0.9 for the specific bifactors).

Variable M SD Skew. Kurt. 1 2 3 4 5 6
1. Mental Toughness 31.209 6.744 -0.218 0.286

2. Openness to Life Experiences ~ 10.854  2.858 —-0.192  —-0.530  0.293%%*

3. Optimal Regulation 16407 3339 -0.014 -0.263 0.513**  0.519**

4. Self-efficacy 29.034 5486 -0.518 0.826 0.642%*  0.454%* 0.586%**

5. Consistency of Interest 12413 3415 -0.194 -0.159 0.368**  —0.117**  0.015 0.104%**

6. Perseverance of Effort 14320 3.019 -0.187 -0.048 0.481**  0.306%* 0.465**  0.524**  0.191**

#%p <0.001
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0.094 0.162
0.171

0.644
0.644

0.208

T often set a goal but later choose to pursue a different one

CI

Grit-S

0.292

I have been obsessed with a certain idea or project for a short time but later lost inter-

est

0.119

0.631

I have difficulty maintaining my focus on projects that take more than a few months to 0.232

complete

0.264
0.395 0.598 0.451

0.223 0.857

0.639

0.383

New ideas and projects sometimes distract me from previous ones

0.482

I finish whatever I begin

PE

0.547
0.304
0.338

Setbacks don’t discourage me

0.679 0.167

I am diligent

0.720 0.181

I am a hard worker

Perseverance of

Consistency of Interest, PE=

Self-efficacy, CI

Optimal Regulation, GSES =

Openness to Life Experiences, OR =

Ego Resiliency, OL=

Mental Toughness, ER89-R =

MTQI0
Effort

Moreover, although coefficient omega was acceptable for
each bifactor (Mental Toughness @ =0.845, Openness to
Life Experiences w = 0.757, Optimal Regulation w = 0.651,
Self-efficacy w = 0.910, Consistency of Interest o = 0.793,
Perseverance of Effort w = 0.768), relative omega ranged
from low to fairly low for Mental Toughness (0.001), Opti-
mal Regulation (0.415) and Self-efficacy (0.401). This sug-
gested that bifactors possessed a minimal amount of vari-
ance independent of the general factor.

Furthermore, Mental Toughness items loaded more
highly on the general non-cognitive factor than the specific
bifactor (mean loading of 0.581 vs. 0.013). Similarly, a
higher average loading on the general non-cognitive factor
existed for Optimal Regulation (0.368 vs. 0.310) and Self-
efficacy (0.545 vs. 0.446). IECV and mean IECV for these
constructs indicated that the scale items were essentially
unidimensional indicators of a general non-cognitive factor.
Specifically, 77% of items possessed IECV values above 0.5
(Hammer and Toland, 2017). Contrastingly, the Openness to
Life Experiences and Grit items demonstrated lower IECV
values (25% of items reflected IECV above 0.5). Addition-
ally, a higher average factor loading existed for each of these
bifactors compared with the general factor (Openness to Life
Experiences 0.570 vs. 0.316, Consistency of Interest 0.640
vs. 0.279, Perseverance of Effort 0.504 vs. 0.418).

Rerunning the analysis without Openness to Life
Experiences and Grit bifactors (Table 3) clarified
the solution. Notably, produced an improved ECV of
0.719 and a greater mean IECV for Mental Toughness
(0.730), Optimal Regulation (0.679), and Self-efficacy
(0.678). Good model fit existed, X2 (225)=1049.359,
p<0.001, CFI=0.964, RMSEA =0.041 (0.039, 0.044),
SRMR =0.022. Items loaded more highly on the general
factor and to a similar degree as in the first analysis (gen-
eral factor average loading =0.533; Mental Toughness
average loading =0.188; Optimal Regulation average
loading =0.260; Self-efficacy average loading =0.393).
A similar w,, of 0.841 existed in addition to high relative
omega (0.900), H (0.930) and FD (0.950) for the general
factor. Though, relative omega remained low for Men-
tal Toughness (0.104), Optimal Regulation (0.277), and
Self-efficacy (0.315) signifying that these items loaded
substantially on the general non-cognitive factor. This
model was the most suitable representation of shared
variance among the non-cognitive constructs (due to less
redundancy among the bifactors) and was taken forward
to Study 2 for replication.

Inter-factor correlations in the context of the bifactor
model were low albeit significant. Explicitly, Mental Tough-
ness and Optimal Regulation »=0.175; Mental Toughness
and Self-efficacy r=0.201; Optimal Regulation and Self-
efficacy r=0.119.
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Table 3 Bifactor ESEM factor loadings and Item Explained Common Variance (IECV) for analysis without Openness to Life Experiences and

Grit scales for Study 1

Bifactor Mean IECV
Scale Sub-scale Item General factor MTQ10 OR  GSES IECV
MTQI10 Even when under considerable pressure I usually remain 0.711 —0.086 0.986 0.730
calm.
I tend to worry about things well before they actually hap-  0.350 0.581 0.266
pen.
I usually find it hard to summon enthusiasm for the tasks I~ 0.357 0.391 0.455
have to do.
I generally cope well with any problems that occur. 0.761 —0.072 0.991
I generally feel that I am a worthwhile person. 0.661 0.004 1.000
“I just don’t know where to begin” is a feeling I usually 0.387 0.475 0.399
have when presented with several things to do at once.
When I make mistakes, I usually let it worry me for days 0.331 0.547 0.268
after.
In discussions, I tend to back-down even when I feel 0.669 0.089 0.983
strongly about something.
I generally feel in control. 0.633 —0.118 0.966
I often wish my life was more predictable. 0.683 0.073 0.989
ER89-R OR I get over my anger at someone reasonably quickly. 0.196 0.224 0.434 0.679
My daily life is full of things that keep me interested. 0.578 0.448 0.625
I usually think carefully about something before acting. 0.447 0.181 0.859
Most of the people I meet are likable. 0.278 0.347 0.391
I quickly get over and recover from being startled. 0.547 0.143 0.936
I am generous with my friends. 0.472 0.215 0.828
GSES I can always manage to solve difficult problems if I try hard 0.531 0.409 0.628 0.678
enough.
If someone opposes me, I can find the means and ways to 0.366 0.316 0.573
get what I want.
It is easy for me to stick to my aims and accomplish my 0.534 0.324 0.731
goals.
I am confident that I could deal efficiently with unexpected 0.680 0.358 0.783
events.
Thanks to my resourcefulness, I know how to handle 0.645 0.404 0.718
unforeseen situations.
I can solve most problems if I invest the necessary effort. 0.539 0.486 0.552
I can remain calm when facing difficulties because I can 0.683 0.321 0.819
rely on my coping abilities.
When I am confronted with a problem, I can usually find 0.597 0.428 0.661
several solutions.
If I am in trouble, I can usually think of a solution. 0.582 0.493 0.582
I can usually handle whatever comes my way. 0.649 0.395 0.730

MTQ10=Mental Toughness, ER89-R =Ego Resiliency, OR = Optimal Regulation, GSES = Self-efficacy

Conclusion

Mental Toughness, Self-efficacy and the Optimal Regulation
subscale of Ego Resiliency formed a general non-cognitive
construct. Grit and Openness to Life Experiences failed to

load strongly on the emergent non-cognitive factor.

Study 2

Materials and Methods

Sample

Study 2 included 1148 UK participants, Mage=38.14 years,
SD=10.34, range 18-84. Gender composition included 717
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females, Mage=36.91 years, SD=9.69, range 1866, and 431
males, Mage=40.17 years, SD=11.06, range 18-84. Ethnicity
was majority white (84% White; 8% Black; 5% Asian; 3% Other).
1300 participants were invited (response rate of 88%). Recruit-
ment occurred via Qualtrics, as with Study 1.

Measures and Procedure

To replicate the ESEM bifactor analysis from Study 1, the
same measures of Mental Toughness (MTQ10), Ego Resil-
iency (ER89-R), and Self-efficacy (GSES) were adminis-
tered to participants. The procedure for Study 2 was identi-
cal to Study 1 and received ethical approval from the same
institutional board (the Manchester Metropolitan University
Faculty of Health and Social Care Ethics Committee).

Analysis

The same initial analytic steps occurred as with Study 1,
examining correlations before conducting bifactor ESEM.
In addition, tests of configural, metric and scalar invariance
(comparing Study 1 vs. 2) occurred. CFI changes < .01
alongside RMSEA differences < .015 are acceptable (Chen,
2007). With large samples, chi-square is not recommended
as an index for invariance (Brown, 2006). Comparison of
latent factor means occurred between Sample 1 and 2.

Study 2 Results
Descriptive statistics

Acceptable skewness and kurtosis values existed (Table 4).
Large correlations occurred between Mental Toughness,
Optimal Regulation, and Self-Efficacy.

Bifactor ESEM analyses

Replication and analysis of the ESEM bifactor model com-
prising Mental Toughness, Self-efficacy, and Optimal Reg-
ulation reported good fit, x2 (225)=972.758, p <0.001,
CFI=0.932, RMSEA =0.054 (0.050, 0.057), SRMR =0.030.
Hierarchical omega (w),,) for the general non-cognitive factor
was 0.800 with ECV of 0.717. High relative omega (0.874),
FD (0.944) and H (0.919) scores occurred. As with Study 1,
coefficient omega was acceptable for each bifactor (Mental

Toughness @ =0.735, Optimal Regulation w = 0.672, Self-
efficacy w = 0.907), yet relative omega was low across Mental
Toughness (0.341), Optimal Regulation (0.005), and Self-effi-
cacy (0.317). Moreover, relatively higher loadings existed for
the general factor vs. the specific bifactors (Fig. 1), and mean
IECV indicated support for a general non-cognitive factor
(i-e., Mental Toughness =0.615, Optimal Regulation=0.984,
Self-efficacy =0.686). Low (but significant) inter-factor cor-
relations existed, Mental Toughness and Optimal Regulation
r=0.177; Mental Toughness and Self-efficacy r=0.284; Opti-
mal Regulation and Self-efficacy r=0.100.

Invariance analysis

Invariance tests comparing Study 1 and 2 samples revealed
good fit at the configural level (Table 5). Progression from
the test of form (configural) to factor structure (metric)
reported satisfactory CFI difference (0.008) and no RMSEA
change. Comparing metric and scalar models reported a
satisfactory CFI and RSMEA difference (0.010 and 0.003).
This suggested the bifactor ESEM solution was acceptably
invariant across study sample.

Latent mean comparison (with Study 1 as the reference
group fixed to zero) indicated that freely estimated means
for Study 2 were significantly higher for Mental Toughness
(M =0.286, p<.001, Cohen’s d=0.330), Optimal Regu-
lation (M =0.987, p<.001, d=1.514), and Self-efficacy
(M=0.812, p<.001, d=0.334). For the general factor, a
non-significant difference emerged (M =0.028, p=.419,
d=0.030).

Conclusion

The bifactor ESEM model supported a general non-cognitive
factor underlying Mental Toughness, Optimal Regulation, and
Self-efficacy (as with Study 1), and findings indicated satisfac-
tory invariance of this model across Study 1 and 2 samples.

Overall Discussion

Aside from the Grit subscale Consistency of Interest in Study
1, analysis found moderate to large correlations among non-
cognitive measures across both independent studies. These
relationships represent stronger effect sizes when Gignac
and Szodorai’s (2016) guidelines for individual differences

Table 4 Descriptive statistics

> Variable M SD Skew. Kurt. 1 2 3
and correlations among Study 2
variables 1. Mental Toughness 32233 5314 —0212 0717
2. Optimal Regulation 17.061 3.315 —-0.526 0.622 0.511%**
3. Self-efficacy 29.985 5.587 —0.585 0.957 0.601%** 0.642%*

#%p <0.001
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Fig. 1 Bifactor ESEM solution.
Note. Latent variables are rep-
resented by ellipses; measured
variables are represented by
rectangles; error is not shown,

MTQ-3
but was specified for all vari- e+ I s -24%¢
ables. Bold arrows depict target MTQ-4 -
loadings; faded arrows depict 3 L
cross-loadings. Only standard- MTQ-5 .
.09 - 70%*
ized factor loadings for target Mental
items are shown. * p <.05; ** Toughness 42¢+ MTQ-6 69%+
p<.001 . %
MTQ-7 08*
MTQ-8 =2
3%+
MTQ-9
63+
MTQ-10 o
ER-1 47+
o6 ER-2 i
Optlmal - " 46+*
Regulation s itind tiaesal
4%+ eny
ER-10 - factor
ER-12 =
60**
ER-14
‘6433
GSES-1 =~
GSES-2 =
= GSES-3
8 5%+
39%+ GSES-4 -
—_— 58+
Self- sl \|L GSES-5
efficacy ey § 574+
GSES-6
e GSES-7
548+ 230
GSES-8
5%+ 61%*
GSES-9
4]%+ 60+**
GSES-10
Table 5 Fit indices for Model X2 df CFI  CFldifference SRMR RMSEA (90% CI)  RMSEA
invariance models .
differ-
ence
Configural  2022.117*%* 450 0.954 0.025 0.046 (0.044-0.048)
Metric 2377.982*%% 538 0.946 .008 0.035 0.046 (0.044-0.048) None
Scalar 2723.739*%* 560 0.936 .010 0.038 0.049 (0.047-0.050)  0.003

X2 =chi-square; df=degrees of freedom; CFI=Comparative Fit Index; SRMR = Standardized Root-Mean-
Square Residual; RMSEA =Root-Mean-Square Error of Approximation; **X2 significant at p <.001

researchers are applied (small > .10, moderate, > .20, and
large >0.30). Generally, results aligned with prior research.
Explicitly, the observed moderate relationships between

Mental Toughness and Grit subscales were like those
reported by Johnson (2020). Although, Scharneck (2017)
reported a low correlation this is likely an artefact arising
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from the use of total Grit scores. Regarding Consistency of
Interest (i.e., inclination to adopt a similar level of interest
over a sustained period), subsequent studies should assess
why this factor is less strongly related to Ego-Resiliency
and Self-efficacy than Perseverance of Effort (i.e., exertion
of durable effort when facing challenges).

Moreover, moderate correlations between Perseverance
of Effort and Ego Resiliency subscales concurs with Meyer
et al. (2020), who also found weaker correlations between
resilience and Consistency of Interest, as with Study 1. This
latter outcome requires cautious interpretation because
Meyer et al. (2020) used a different resilience measure (the
Connor-Davidson Resilience Scale; CD-RISC; Connor &
Davidson, 2003). The CD-RISC defines resilience as a meas-
ure of stress coping ability, whereas the ER89 delimits ego
resiliency as adaptability, explicitly the tendency to resist
anxiety and to engage positively with the world. Although,
ER89 measures are often used to assess resiliency some
critics contend that ego resiliency is only one of the dis-
positional, protective factors involved in resilient outcomes
(Windle, Bennett, & Noyes, 2011). This methodological
issue is not particular to this paper, it is a common difficulty
that arises from different conceptualisations of resilience as
evidenced by the existence of myriad measurement instru-
ments and the fact that there is no current ‘gold standard’
index of the construct (Windle, Bennett, & Noyes, 2011).

Consistent with Gucciardi et al. (2009), small to large
correlations existed between Mental Toughness and Ego
Resiliency. Openness to Life Experiences exhibited a small
relationship, whereas Optimal Regulation was strongly
related. This pattern of associations probably arises because
the Optimal Regulation subscale most closely aligns with
the stress management aspect of Ego Resiliency, and the
MTQ10 focuses on coping with adverse experiences (i.e.,
the ability to effectively manage stress and rebound follow-
ing setbacks) (Gucciardi et al., 2009).

The moderate to large relationships between Self-efficacy,
Mental Toughness and Resilience concurs with Nicholls
et al. (2015). Similarly, De La Cruz et al. (2021) reported a
moderate positive correlation between Grit and Self-efficacy.
However, this investigation assessed Grit at the total level
and used the Exercise Self-efficacy Questionnaire (Marcus
et al., 1992). Hence, it is difficult to extrapolate the finding to
Grit subscales and general self-efficacy. From a conceptual
perspective, both Perseverance of Effort and Self-efficacy
embody the pursuit of goals in the face of obstacles and
therefore as observed in this paper should share at least mod-
erate variance.

In contrast, as discussed earlier, Consistency of Inter-
est indexes proclivity to maintain interests for a lengthy
period of time. This focus on individual goals can pro-
duce inconsistent outcomes when respondents prioritise
objectives that are congruent with others rather than their

@ Springer

own dispositions and preferences (Datu, Valdez, & King,
2016). Datu et al. (2016) found this was the case in the
Philippines, which is a collectivist culture. In such socie-
ties, adherence to personal predilections is non-adaptive
because there is a greater need for flexibility and indi-
vidual consistency is therefore less important. A further
manifestation of differences in collective (vs. Western)
cultures is greater tolerance of contradictory beliefs and
attitudes. This dialectical cognitive style contrasts with the
Western preference for consistent self-belief and percep-
tions (Choi & Choi, 2002).

The results of ESEM bifactor analysis indicated that items
from the MTQ10, Optimal Regulation subscale, and Self-
Efficacy loaded on a general factor. Consideration of the
highest loading items revealed that they referenced stress
coping, resourcefulness, and general performance. For
instance, MTQ10 item 1 (“Even when under considerable
pressure I usually remain calm”), MTQI10 item 4 (“I gen-
erally cope well with any problems that occur”), Optimal
Regulation item 2 (“I quickly get over and recover from
being startled”), and Self-efficacy item 7 (“I can remain
calm when facing difficulties because I can rely on my cop-
ing abilities™).

The coalescence of Mental Toughness and Optimal Regu-
lation reflects the fact that both constructs tap the capacity
to deal with and overcome adverse situations. Additionally,
Mental Toughness, like Self-efficacy, is associated with
strong belief in ability (Clough et al., 2002; Gucciardi et al.,
2008) and comprises aspects of confidence. Optimal Regu-
lation too encompasses related elements of self-belief and
optimism in its definition (Klohnen, 1996), and Self-efficacy
is consistently linked with stress coping (Schwarzer & Hal-
lum, 2008), suggesting that a shared relationship with Men-
tal Toughness and Ego Resiliency that originate from stress
coping conceptualisations is likely. However, the current
paper advanced understanding of where these shared fea-
tures exist (specifically in the aspects/items more indicative
of stress coping, resourcefulness, and performance across
contexts).

In addition, satisfactory invariance existed when compar-
ing Study 1 and 2 samples. This, to a degree, supports the
stability of the model across study context and suggests both
samples associated the same items with the same underly-
ing construct, and the differences in latent means can be
attributed to actual mean variation as opposed to artefacts
of measurement (Tadesse et al., 2018).

This overlap potentially infers the existence of an under-
lying construct, which the authors label as Non-Cognitive
Adaptive Resourcefulness (NCAR). The term ‘resourceful-
ness’ represents the capacity to manage demands and draw
on personal resources to overcome obstacles (Zauszniewski,
2016), whereas ‘adaptive’ captures the notion of flexibility
and ability to recover. Admittedly this is the first paper to
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identify and label shared variance among the non-cogni-
tive constructs. Therefore, it would be useful in subsequent
research to develop a standardised measure and examine if
NCAR is a viable construct.

Overlap among constructs highlights common features
and indicates unique construct components. In combina-
tion this process deepens understanding and appreciation of
discrete non-cognitive skills and explicates why apparently
similar constructs are only low to moderately correlated.
Explicitly, variable-centred analyses (i.e., Pearson correla-
tion) includes items that relate less strongly to the shared
relationships, which weaken the overall relations. Example
items include “Most of the people I meet are likeable” (Opti-
mal Regulation item 3), which exhibited a relatively low
loading on the general factor across studies.

Openness to Life Experiences and Grit failed to load
strongly on the general factor in Study 1. Regarding Open-
ness to Life Experiences, this is because the dimension ref-
erences exclusive properties (i.e., productive activity and
skilled expressiveness) (see Klohnen, 1996). In the case of
Grit, this is possibly attributable to the fact that Consistency
of Interest comprises mainly negatively keyed items. Within
the psychometric literature there is considerable debate
about the usefulness of reversed statements. Although they
are frequently included to counter response bias, critics con-
tend that they are problematic. Specific concerns focus on
the fact that negative items are difficult to comprehend and
that responses are often difficult to interpret (Sonderen et al.,
2013). For instance, lacking confidence in a specific situa-
tion does not necessarily generalise to other or all contexts.

For these reasons, participants respond differently to
negative (vs. positive) items. This is evidenced by the fact
that positive item totals typically produce higher scores than
negative following inversion. Furthermore, reversed items
often demonstrate lower reliability and weaker item-to-total
correlations than positive-worded counterparts (Benson &
Hocevar, 1985; Cronbach, 1942). Thus, although both item
sets reference the same construct endorsement differs (Sala-
zar, 2015; Weems et al., 2003). Moreover, when several co-
occurring negative items exist (as with Consistency of Inter-
est) they tend to intercorrelate because respondents perceive
them as similar during survey completion (Weijters, Geuens,
& Schillewaert, 2009). Consistent with this notion, reversed
items have often proved difficult to accommodate within
factorial models; negatively phrased items regularly load
on a separate factor (see Benson & Hocevar, 1985; Herche
& Engelland, 1996). This was evident in this study by the
relatively high loadings of Consistency of Interest items on
the specific bifactor (from 0.631 to 0.644) compared with
the general factor (0.208 to 0.383). In addition, negatively
keyed Mental Toughness items (2, 3, 6, 8) loaded consist-
ently lower on the general factor across studies.

For Perseverance of Effort in Study 1, this was close to an
acceptable average IECV of 0.5. However, the items “I am
diligent” and “I am a hard worker” resulted in a low IECYV,
and reflected a deviation in focus (i.e., conscientiousness) in
comparison with the general factor.

Overall, the existence of a general factor underlying Men-
tal Toughness, Optimal Regulation, and Self-efficacy is at
odds with the prevailing view within some of the research
literature that these represent distinct constructs. Instead,
this study identified shared features indicative of adaptability
and resourcefulness. However, the degree to which NCAR
represents a viable construct is uncertain until additional
corroborating evidence is attained.

Limitations

The ESEM approach has methodological strengths. Pre-
cisely, it enables the identification of methodological arte-
facts of questionnaire design that, in addition to the gen-
eral non-cognitive construct, produce item covariance. For
instance, the negatively keyed Consistency of Interest items
loaded together due to local dependence. Moreover, target
rotation provides a principled means of assessing dimen-
sionality, and ECV and IECV afford useful measures for
this focus.

Despite the strengths of advanced factor analytic tech-
niques, the present study has limitations. Firstly, the study
only used single measures of each non-cognitive construct.
The inclusion of further measures is desirable as it permits
examination of variable convergence. For example, Meyer
et al. (2020) used the CD-RISC (Connor & Davidson, 2003)
alongside resilience and grit. An allied concern relates to
the type of measures used. To limit respondent burden and
assess the breadth of non-cognitive skills this investigation
used abridged instruments such as the MTQ10. The use of
longer measures would potentially have added additional
variance to the emergent construct. Concomitantly, this
paper used only precise instruments. Hence, subsequent
analysis alongside longer measures would be useful. Moreo-
ver, generalizing the findings to non-Western populations is
difficult given the measures were constructed with Western
samples and this research utilised such a sample.

Another limitation was the cross-sectional design. Since
data was collected at one point in time it is not possible to
infer causation. Accordingly, ensuing work should employ
longitudinal approaches as these will facilitate consideration
of construct stability. Moreover, it would be useful to exam-
ine whether the construct of Hardiness additionally aligns
with NCAR. This is important given this conceptually shares
qualities with Mental Toughness, Optimal Regulation, and
Self-efficacy, including stress resistance and adaptability
(Caza et al., 2020).
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Lastly, the paper benefitted from access to two large,
fairly representative samples. Satisfactory replication of the
results provides some indication that the emergent construct
is not an artefact of the Study 1 context. This is significant
because lack of invariance has proved an issue with non-
cognitive skills measures (e.g., Gucciardi, Hanton, & Mal-
lett, 2012; Perry et al., 2021).

Conclusion

Attempts to compare and synthesize research on non-cog-
nitive skills has typically encountered conceptual difficul-
ties (see Fagioli et al., 2020). These arise from the fact that
researchers have identified a range of skills, which have
often been delineated in varying ways (e.g., mental tough-
ness). This has produced a fragmented approach to non-
cognitive skills, which themselves are often described in
differing ways (see Duckworth & Yeager, 2015). Moreover,
theorists have tended to focus on a specific non-cognitive
skill to the detriment of others. This construct-focused
approach has generated much research of worth, however,
it ignores the fact that non-cognitive skills are often related
and/or share important common features. In this context, the
ability to identify complementary and additive features of
Mental Toughness, Ego Resiliency, Self-efficacy, and Grit
is theoretically important because it identifies core aspects.
This should in time produce greater conceptual agreement
and clarity.
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