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Abstract

The aim of this study was to identify the psychometric properties or indicators
of the Mental Toughness Scale for Adolescents by McGowan et al. (2016) and
examine its relationship with academic procrastination, generalized anxiety, and
math anxiety using path analysis. The research sample consisted of 455 high
school students in Zanjan City, Iran, who were selected using cluster sampling.
Participants completed the relevant scales through in-person administration.
Data analysis was conducted in two phases and employing factor analysis and
path analysis statistical methods. In the first phase, the psychometric properties
of the Mental Toughness Scale were examined. The results revealed that a six-
factor solution, in line with the proposed six dimensions of the Mental
Toughness Scale (challenge, commitment, control over life and emotions, and
self-confidence in abilities and interpersonal relationships), provided the best fit
for the competing models. Additionally, the overall internal consistency of the
scale was satisfactory, with a Cronbach's alpha coefficient of 0.81. In the second
phase, the direct and indirect effects of Mental Toughness on generalized
anxiety, math anxiety, and academic procrastination were examined using path
analysis. The findings indicated that Mental Toughness has a direct impact on
generalized anxiety, math anxiety, and academic procrastination. Moreover,
Mental Toughness has an indirect effect on academic procrastination and math
anxiety through the mediating role of generalized anxiety. The implications of
the study's findings for schools and educational environments, as well as
suggestions for future research, were discussed.
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1. Introduction

Multiple scales have been designed to measure mental toughness (MT)
(e.g., the Psychological Performance Questionnaire by Golby et al.,
2007, or the Mental Toughness Scale by Clough et al., 2002). However,
all of these scales have been primarily developed to assess MT in adults
and professional athletes (Crust et al., 2014; McGeown et al., 2016) or
have weak internal consistency (Gucciardi, 2012). Therefore, the
existence of a scale to study MT in adolescents, especially in an
educational context, is necessary. McGeown, et al. (2016) have
developed a relatively short scale (MTS-A) that is developmentally
appropriate for adolescents and applicable in educational settings. The
present study aims to examine the psychometric properties of this scale
among Iranian secondary school students.

On the other hand, previous research has shown the relationships
between MT and positive educational outcomes (St. Clair-Thompson et
al., 2016) as well as physical and psychological well-being (Gerber et
al., 2015). However, one of the outcomes that has received less attention
in relation to this construct is academic procrastination (AP). AP is
defined as the intentional delay of tasks and study-related activities
despite the expectation of negative consequences (Steel & Klingsieck,
2016). It is estimated that 15-20% of adults and 80-95% of students are
affected by it (Steel, 2007). According to the Pentagonal Model
proposed by Beyrami, et al. (2023), AP is a multidimensional
phenomenon resulting from the interaction of environmental, cognitive,
personality, emotional, and motivational factors, which together
explain procrastination. In the present study, personality (MT) and
emotional factors (general anxiety and math anxiety) are targeted in
relation to AP. Therefore, the current study aims to answer the
following questions: Does MT directly influence AP? Can MT
indirectly reduce AP through the reduction of general anxiety (GA) and
math anxiety (MA)?

2. Literature Review

2.1. Mental Toughness Scale-Adolescents (MTS-A)

The study conducted by McGeown et al. (2016) reveals that a six-factor
model of the MTS-A Scale, encompassing challenge, commitment,
self-confidence (ability and interpersonal), and control (life and
emotional), exhibits superior fit compared to alternative models
through exploratory and confirmatory factor analyses. Moreover, it
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demonstrates significant correlations with cognitive, emotional, and
behavioral characteristics, thereby providing a novel instrument for
scientifically investigating MT among adolescent populations,
particularly within educational settings.

2.2. Relationships between MT, Anxiety, and AP

Research indicates that individuals with higher levels of MT are more
likely to engage in active coping strategies rather than avoidance in
response to stressful circumstances (Nicoll et al., 2008). For instance,
hasty et al. (2021) found that students with elevated academic anxiety
and greater MT exhibit reduced tendencies toward avoidance behaviors
in post-school learning activities. Several studies have established a
positive association between MT and anxiety (both academic and
general) (McGeown et al, 2016; Gerber et al., 2012). Specifically,
students with high MT utilize problem-focused or alternative strategies
to effectively cope with anxiety arising from learning or life-related
stressors (Hasty et al., 2021). On the other hand, research has revealed
a positive relationship between anxiety and AP across different age
groups (Zhang et al., 2020; Gautam et al., 2019). In this regard, the
affect regulation approach posits that with an increase in negative
emotions, immediate affect regulation prioritizes engaging in effective
and proactive actions to achieve future goals (Sirois & Pychyl, 2013).
Consequently, despite the adverse outcomes associated with
procrastination, this behavior persists as a regulatory strategy for
affective states. Additionally, one potential mechanism that can account
for the poorer academic performance among students with higher MA
is that anxiety within a specific domain fosters procrastination, which,
in turn, impedes the acquisition of further knowledge and skills in that
particular domain (Hasty et al., 2021).

3. Methodology

The method of this research was descriptive-correlational. The target
population of this study consisted of all secondary school students in
Zanjan city in 1400-1401. A total of 450 students (225 females and 230
males) were randomly selected from this population using the cluster
sampling method. The research instruments included: 1. MTS-A Scale
(McGeown et al., 2016), 2. Grit Scale (Duckworth & Quinn, 2009), 3.
Generalized Anxiety Disorder Scale (Spitzer et al., 2006), 4.
Mathematics Anxiety Scale (Hopko et al., 2003), and 5. Academic
Procrastination  Assessment Scale (Tuckman, 1991). Ethical
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considerations were observed in data collection. Initially, the
psychometric properties of the MTS-A Scale were examined through
Cronbach's alpha coefficient, Pearson correlation, and confirmatory
factor analysis using SPSS-25 and AMOS-24 software. After validating
the scale, its relationships with variables such as GA, MA, and AP were
examined through path analysis using the AMOS environment.

4. Results

The results are reported in two phases. In the first phase, the most
appropriate factors were extracted using exploratory factor analysis
with principal component analysis and varimax rotation. Table 1
demonstrates that the 6-factor model has good and acceptable fit indices
compared to competing models, indicating a good fit with the data. The
Cronbach's alpha coefficients for the subscales of interpersonal
confidence, challenge, confidence in abilities, emotional control, life
control, and commitment were 0.69, 0.70, 0.75, 0.70, 0.66, and 0.71,
respectively. Additionally, the internal consistency of the entire scale
was found to be 0.81.

Table 1.
Fit Indices for the Six-Factor Model of MTS-A Scale

Model TLI RMSEA SRMR GFI CFI NFI IFlI X2/df df X2

6 Factor 0/91 0/05 0/04 0/93 0/93 0/88 0/93 2/182 120 261/835

In the second phase, path analysis was used to test the hypotheses.
Fit indices were examined for the proposed model. Due to the lack of
absolute fit indices within an acceptable range and the lack of
significant correlation between mathematical anxiety and academic
procrastination (f = 0.03, p=0.01), the model was revised and retested.
The revised proposed model showed a very good fit.

Table 5.
Fit indices for the final model based on fit measures

Model PCFI PNFI IFI CFI RMSEA GFI X2/df df X2
Final 0/16  0/16 1 1 0/01 1 0/48 1  0/485

The bootstrap test results indicated that MT has a direct effect on AP
(p =0.01, p =-0.50). Additionally, it indirectly affects AP by reducing
general anxiety levels (p = 0.01, p = -0.08). However, due to the
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removal of the path from MA to AP in the final model, the hypothesis
of MA mediating the relationship between MT and AP was rejected.
Furthermore, MT has a direct effect on MA (p=0.01, p =-0.24), and it
also has an indirect effect on mathematical anxiety through the
reduction of general anxiety levels. Considering the significance of the
direct effect, the mediation effect is partial.

5. Conclusion

Regarding the first objective of the study, the results demonstrated that
a six-factor solution, consistent with the proposed six dimensions of
MT, exhibited the best model fit compared to competing models. The
validated and reliable measurement scale offers a practical tool for
assessing and understanding MT in different domains of adolescents'
lives. Additionally, the findings revealed that MT directly contributes
to reducing levels of GA, MA, and AP. Furthermore, by indirectly
influencing the level of general anxiety, MT also affects AP or intense
and inappropriate emotional reactions towards a specific domain, such
as mathematics.
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