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Abstract
Mental Toughness (MT) is considered a necessary ingredient for high level performance.
Unsurprisingly, scholarly interest in the development of mental toughness has increased over
the past decade, with much of this work informed by qualitative designs. No study to date
has systematically reviewed and integrated this body of qualitative research on MT
development. The primary purpose of this study was to create an integrated theoretical
framework that incorporates extant MT development research in sport and performance
settings. Three subsequent aims were to (i) systematically review and evaluate the qualitative
literature regarding key developmental factors and processes for MT; (ii) synthesise
knowledge of key developmental factors and processes for MT; and (iii) generate an
integrated framework that can inform future research and advancement in theory with regard
to MT development. Following a systematic search of online journals, search engines, and
databases, 10 papers met the criteria for inclusion and were retained. These studies served as
the primary data for meta-data, meta-method, and meta-theory analyses, which were
integrated using a meta-synthesis approach. Four key themes were identified from the
existing qualitative evidence: personal characteristics, interactions with environment,
progressive development, and breadth of experience. These unique themes were integrated
with existing theory to propose a Bioecological Model of MT Development that encompasses
interdependent interactions among the person, proximal processes, context, and time. We
describe how this model can be used as a heuristic for research and practice, and underscore
the importance of methodological diversity for future work on the development of MT.
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A Meta-Study of Qualitative Research on Mental Toughness Development
It is widely recognised that the development of talent is a complex process that
requires multidisciplinary contributions from key areas of sport science, such as physiology,
biomechanics, motor learning and psychology (Gulbin, Croser, Morley, & Weissensteiner,
2013; Vaeyens, Lenoir, Williams, & Philippaerts, 2008). Over the past decade, researchers
interested in the psychological factors associated with the attainment and sustainment of peak
performance have approached this task through the lens of mental toughness (MT). Recently
defined as “a personal capacity to deliver high performance on a regular basis despite varying
degrees of situational demands” (Gucciardi & Hanton, in press, p. x), MT is considered by
many to be central to sport performance (e.g., Gucciardi, Hanton, Gordon, Mallett, & Temby,
2015; Hardy, Bell, & Beattie, 2014). Unsurprisingly, there have been concerted efforts
towards delineating an understanding of the sources of influence and key mechanisms of MT
development within sport. Whether these efforts have involved qualitative or quantitative
research, key conclusions from past work suggest that MT development is a complex
endeavour that involves multiple mechanisms (e.g., exposure to challenging or tough
situations) and sources of influence (e.g., coaches, teammates) (Connaughton, Thelwell, &
Hanton, 2011).
There are several published narrative reviews of the MT literature that have focused
on conceptual features (e.g., Connaughton, Hanton, Jones, & Wadey, 2008; Crust, 2007),
measurement considerations (e.g., Gucciardi, Mallett, Hanrahan, & Gordon, 2011) or its
development (e.g., Connaughton et al., 2011). Although narrative reviews can be informative
and cover a broad range of important issues within a topic because they are often conducted
by experts in the field (Collins & Fauser, 2005), they typically involve informal and
unsystematic approaches to the identification and integration of primary data, producing
mainly descriptive summaries of bodies of work (Noblit & Hare, 1988). In contrast,
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systematic approaches that involve detailed plans of methodological procedures (e.g., search
strategy, inclusion/exclusion criteria) can reduce potential bias by producing a comprehensive
integration, appraisal and synthesis of all key studies on a specific topic (Paterson, Thorne,
Canam, & Jillings, 2001) and therefore enhanced transparency in the research process.
The ongoing preference in both MT and MT development research has been to
employ similar processes to previous research, such as the same theoretical bases (e.g.,
Kelly’s (1955/1991) personal construct psychology), or research designs (e.g., retrospective
semi-structured interviews with experienced informants). The common result is support for
what was already known with limited advancements in the conceptual understanding of what
it is stakeholders such as athletes, coaches, and/or sports administrators should actually do to
develop MT or, more specifically, when they should do it. Therefore, as a necessary first
step, enhanced clarity regarding both the developmental factors (e.g., who, when, and where)
and processes (e.g., what and how) of MT through systematic integration has the potential to
lead to increased confidence and receptiveness to interventions among these stakeholders
(e.g., Campbell et al., 2000). Currently, there are only two published controlled intervention
studies (i.e., Bell, Hardy, & Beattie, 2013; Gucciardi, Gordon, & Dimmock, 2009), and
another intervention study with no control group (i.e., Sheard & Golby, 2006). With the
exception of Bell et al. (2013), whose work was grounded in reinforcement sensitivity theory
(Gray & McNaughton, 2000), intervention research to date has been atheoretical; thus, there
is a need for theory to guide future intervention work (e.g., Mahoney, Gucciardi, Mallett, &
Ntoumanis, 2014).
With much of the available research on MT development informed by qualitative
methods (Connaughton et al., 2011), there is a need to synthesise the findings of this body of
work. One approach is through a systematic integration of the knowledge regarding the
antecedents and developmental themes of MT, which may also provide clarity as to what MT
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is and what it is not, as well as those key features evident in mentally tough athletes and
performers (henceforth referred to as performers). A meta-study (Paterson et al., 2001) is one
such process that enables the synthesis of qualitative research, which includes a systematic
approach to the collation of studies, a critique of methodological approaches, and a synthesis
of findings. Subsequently, a synthesis of qualitative research appears warranted as a means
by which to clarify substantive considerations of key sources of influence or developmental
processes, inform the development and evaluation of future intervention programs, and
increase stakeholders’ desire to invest resources into these programs.
To our knowledge, there has been no systematic review of qualitative research on MT
development. The primary purpose of this study was to create an integrated theoretical
framework that incorporates extant qualitative MT development research. Using a metastudy approach to achieve this goal, the three aims were to (i) systematically review and
evaluate the qualitative literature regarding key developmental factors and processes for MT
in sport and performance settings; (ii) synthesise knowledge of key developmental factors
and processes for MT in sport and performance settings; and (iii) generate an integrated
framework that can inform future research and advancement in theory with regard to MT
development in sport and performance settings.
Methods
A meta-study “involves a systematic approach to collecting and analysing qualitative
research findings” (Tamminen & Holt, 2010, p. 1564) using interpretation rather than
reduction of data (Sandelowski & Barroso, 2003). This systematic approach consists of four
components (Paterson et al., 2001): meta-method analysis, meta-data analysis, meta-theory
analysis, and meta-synthesis. The first three components (method, data, and theory analysis)
often take place concurrently; the meta-synthesis is presented as the outcome of a meta-study.
Two primary objectives of a meta-study are to identify unanimity, and explore
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inconsistencies in existing literature, which together contribute to the qualification of research
for concept development. A PRISMA checklist (Moher, Liberati, Tetzlaff, Altman, & The
PRISMA Group, 2009) was also completed for this review, and is available online as
supplementary material.
Search Methods
A search was conducted of online journals, search engines and databases to retrieve
relevant articles. The search protocol in each case was set to search titles, abstracts, and
keywords using the terms “mental toughness” and “mentally tough”, with no limitations in
terms of the date range, with the final search conducted December 2014. The search
platforms used were Web of Science, Scopus, Sport Discus, OvidSP, and Google Scholar.
Articles were not retained for further analysis during this process if they were identified as
non-scholarly periodicals (e.g., popular press or newspaper articles), or duplicates of articles
that had already been collected. Both backward (i.e., scanning reference lists of included
articles) and forward search strategies (i.e., work that has cited included articles) were then
conducted to check all articles fitting the criteria were collected. A male librarian with more
than 10 years’ experience using search databases was also consulted during the early stages to
ensure all articles that met the criteria were identified.
Exclusion and inclusion criteria. Based on guidelines for the synthesis of qualitative
data (Sandelowski, Docherty, & Emden, 1997), articles were excluded if one of the following
criteria was evident: (i) participants took part in an intervention and asked to report their
perspectives of the content of the program, rather than their broader views of MT
development; (ii) involved only quantitative methods (i.e., numbers were the focus of the
analysis, with no exploration of peoples’ perceptions of MT development); (iii) drew from a
non-sport/performance setting; (iv) involved analysis of historical/archival data (or review
articles); (v) was not published in a peer-reviewed journal (i.e., conference presentation or
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book chapter); and (vi) if the study identified MT development as an important consideration
in the findings, rather than being specified a priori as a research aim. Articles were included
if they employed research methods that allowed for the exploration of participants’
perceptions of MT development (i.e., one-on-one interviews, focus groups, open-ended
surveys, or case study observations). This step was an important part of this review in an
attempt to challenge the ongoing conjecture regarding what constitutes MT in the field, and
look at the “raw data” provided by qualitative research, as opposed to the modified categories
offered by quantitative research. A flow diagram of the search and retrieval strategies is
depicted in Figure 1.
Data Abstraction and Management
Following meta-study guidelines (e.g., Paterson et al., 2001), key features of research
articles that were retained were entered into a spreadsheet (e.g., sample characteristics, data
analysis). This template was constructed by reviewing each article in its entirety during
which the relevant information was entered into the corresponding columns (see Tables 1 and
2 for abbreviated forms). A full copy of the data extraction template is available online as
supplementary material, or alternatively from the first author upon request.
Meta-Method Analysis
A meta-method analysis involves a review and evaluation of the research designs of
each primary study to identify how the specific research methodologies have been applied,
and the effects they have on the findings and outcomes, as well as an assessment of the
collective methodological patterns across the retained MT development literature (Paterson et
al., 2001). Two steps formed the basis of this meta-method analysis: (i) a review of each of
the retained article’s theoretical basis, sampling methods, sample characteristics, as well as
methods for data collection and data analysis; and (ii) an evaluation against a 10-item
Qualitative Research Checklist (CASP, 2014), which is a tool used to assist with systematic
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appraisal of qualitative research in terms of the validity (e.g., Is there a clear statement of the
research aims?), whether the results are important (e.g., Were participants recruited
appropriately?), and how useful it is to the field (e.g., Are the findings clearly stated?). The
findings from these analyses are reported in Tables 1 and 3, with further detail provided in
the results section.
Meta-Data Analysis
A meta-data analysis involves an examination of the findings from each primary
research report (Paterson et al., 2001) to provide insight into the common concept being
studied across a group of reports (Tamminen & Holt, 2010). Therefore, themes from each
article were compared and contrasted against others in an attempt to synthesise existing
knowledge. We used an adaptation of Noblit and Hare’s (1988) seven-step metaethnography: (i) getting started; (ii) deciding what is relevant to the initial interest; (iii)
reading the studies; (iv) determining how the studies are related; (v) translating the studies
into one another; (vi) synthesising translations; and (vii) expressing the synthesis. Although
our synthesis did not focus specifically on metaphors, this method can be applied when
reviewing related themes and concepts among a collection of similar qualitative research
(Britten et al., 2002; Paterson et al., 2001).
Steps 1-3 of the meta-ethnography were applied as a part of the literature search and
selection process. Subsequently, the findings from each of the retained studies, which were
treated as raw data in the analysis, were reviewed to identify the relations between them (step
4). These findings were then coded and grouped according to their similarities (e.g.,
participant roles, sport-specific versus sport-general samples). As a result, the raw data was
initially collated according to the participant role, with a sub-theme being the performance
context (see Table 2). The information in these categories was then compared and contrasted
against the others to explore the degree of dis/similarity in the data when collated in this way.
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The next step was to review the studies to see how they might translate into one
another (Step 5; Noblit & Hare, 1988). There were a number of similarities identified when
comparing key phrases, themes and concepts within primary studies against the same factors
across each of the other reports. For example, phrases such as “enhancing psychological
skills” (Butt, Weinberg, & Culp, 2010) and “psychological skills training” (Thelwell, Such,
Weston, Such, & Greenlees, 2010) relate to the development of personal characteristics,
subsequently offering an opportunity to synthesise these translations (Step 6). For the final
synthesis (Step 7), these factors were collapsed into descriptive thematic categories, such as
“personal characteristics”. This process was used to combine and analyse other similar
concepts within the retained MT development literature.
Meta-Theory Analysis
A meta-theory analysis refers to the critical analysis of extant theory to develop a
unified theoretical understanding of the phenomenon (Paterson et al., 2001). Theoretically
informed studies are important for science since they can inform a priori expectations
regarding results, provide guidance in terms of data collection methods, and offer an
organising framework for data interpretation and synthesis. Central to this aspect of a metastudy is an examination of whether, and in what way, such theoretical underpinnings
influence a body of work (Paterson et al., 2001). According to Ritzer (1992), there are three
reasons for meta-theorizing: (i) to attain a greater understanding of the underlying structure of
existing theory; (ii) as a precursor to the development of new theory; and (iii) to provide a
comprehensive framework that helps explain some or all of the existing theories. The
majority of the research retained for the current synthesis is based on Jones, Hanton, and
Connaughton’s (2002) seminal framework of key personal attributes of MT individuals,
which was guided by Kelly’s (1955/1991) personal construct psychology. Subsequently, the
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primary focus during this stage was to compare the current theoretical basis of MT
development with other existing theories of development to progress our understanding.
Meta-Synthesis
The final stage involves a meta-synthesis of the data, methods and theories from
research reports that have explored similar constructs in an attempt to generate an integrative
theory or framework of an area of research (Paterson et al., 2001). Therefore, the specific
purpose of the current meta-synthesis was to develop an explanatory theory or model that
might explain the findings of a collection of qualitative studies (Walsh & Downe, 2005), with
a view to provide a foundation for future research. Described as “a dynamic and iterative
process of thinking, interpreting, creating, theorising, and reflecting” (Paterson et al., 2001, p.
112), an inductive approach was adopted initially that provided an opportunity to identify
common themes from the retained research. This process was conducted by the first author,
and regularly discussed, revised, and refined through consultations with the second and third
authors.
Results
The results from the search strategy are shown in Figure 1. Following the removal of
duplicates, the search resulted in 206 peer-reviewed publications, which was reduced to 10
articles once the exclusion criteria were applied. A summary of the key features of the
primary research reports is detailed in Table 1. Several studies were conducted in specific
countries, including North America (n=3), United Kingdom (n=2), and Australia (n=2). The
remaining studies involved a mix of between two and four countries (n=2), with one study’s
location not identified. Sample sizes ranged from 7 to 18, with participants recruited
predominantly via purposive sampling, that is, selected because they have the potential to
advance our understanding of MT development (e.g., length of time working with elite
performers, exposure to elite level competition, level of success etc.). The qualitative data
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from the 10 studies represents a total of 115 participants, which includes performers (n=69),
coaching staff (n=39), and support staff (n=7). Age range (when reported) and levels of
experience varied from high school ‘top’ performers (aged 13-17 years), to athletes (from 15
years of age), support staff and coaches (from 25 years old) with international level success.
Evaluation of the Methods and Methodological Themes
A summary of the methods of each study is provided in Table 1. The assessment of
each study against the CASP checklist is provided in Table 3. All articles were clear in their
research aims and the selection of a qualitative methodology in each instance appeared
appropriate. Nevertheless, two studies (i.e., Cook et al., 2014; Weinberg et al., 2011)
provided limited information regarding their choice of methods and research design, thereby
limiting the opportunities for the studies to be replicated by other researchers. Specific detail
regarding these factors, as well as other inconsistencies across the retained studies is provided
in the subsequent sections.
Data collection. Although semi-structured interviews were the common approach,
there appeared to be little consistency regarding the information that was provided to the
participants prior to, or during the interview. For example, in their research with gymnasts,
Thelwell et al. (2010) provided Jones and colleagues’ (2002) definition of MT and the key
attributes to each participant prior to the interview. In contrast, Butt et al. (2010) contacted
participants via phone prior to the interview to briefly discuss MT, asking whether the
participant considered themselves MT and in what situations they demonstrated it. The
participants were then engaged in a face-to-face interview, with no information regarding
whether additional information on MT was provided during these discussions. Bull,
Shambrook, James, and Brooks (2005) provided participants with a general information
package on reasons for the interview, but did not include any specific information relating to
the conceptualisation of MT. In some cases, it was not clear whether or not additional
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information was provided to participants prior to interviews (e.g., Cook, Crust, Littlewood,
Nesti, & Allen-Collinson, 2014; Weinberg, Butt, & Culp, 2011).
Sampling method and characteristics. Although eight of the ten studies utilised a
purposive sample (see Table 1), the experience levels of participants across the studies
varied. Specifically, there were inconsistencies regarding the identification of who is
mentally tough, what level of performance must be reached, and how many years’ experience
is required for a participant to be considered a valid source of information on MT
development. In their research with coaches, for example, Weinberg et al. (2011) specified a
minimum of 10 years coaching experience at NCAA Division 1 level, whereas Gucciardi,
Gordon, Dimmock, and Mallett's (2009) sample had a minimum level of experience either as
a head coach or assistant coach at the elite level, with no specific time period identified.
Other examples refer to “full international honours” (Thelwell et al., 2010) or a minimum of
one year of competition experience at NCAA Division 1 level (Butt et al., 2010). There were
a number of other similarities regarding the methods employed across the retained studies.
For example, participants who shared their perspectives on what MT is were re-interviewed
to provide their perceptions on its development (e.g., Connaughton, Hanton, & Jones, 2010;
Connaughton, Wadey, Hanton, & Jones, 2008; Gucciardi, Gordon, Dimmock, et al., 2009).
Data Analysis. There was a preference for content analysis (inductive and deductive)
with analyst triangulation involving two or more authors (e.g., Butt et al., 2010; Connaughton
et al., 2008; Thelwell et al., 2010). Such an approach is regularly identified as appropriate
when dealing with qualitative data in the concept formulation stage (Miles & Huberman,
1994; Patton, 2002).
Evaluation of the Theoretical Underpinnings
Jones and colleagues (2002) were among the first to identify and explore performers’
perceptions of MT, using Kelly’s (1955/1991) personal construct psychology (PCP) as a

A Meta-study of MT Development 13
guiding framework. From a PCP perspective, people are considered active agents in the
construction of knowledge through their interpretations of reality. Although not explicitly
mentioned in the primary studies, this constructivist perspective was an inherent feature of
the retained articles in this meta-study, with the researchers exploring MT development using
participants that were believed to have lived it (Gergen, 2009). The definition of MT and key
attributes proposed by Jones and colleagues’ (2002; 2007) was the predominant theoretical
framework cited as the starting point across the majority of the retained studies. However, in
some cases, the level of detail was not explicit; for example, Cook et al. (2014) reported that
they drew on previous MT research findings and recommendations, as well as their own
theoretical interests, whereas Weinberg et al. (2011) cited existing MT literature for their
framework with little detail on guiding features of this knowledge base.
Similarities and Differences in Primary Research Findings
A summary of the main themes from each study and their relations with existing
research is detailed in Table 2. MT development was described in six of the 10 studies as a
multidimensional process where unique attributes or subcomponents are developed using
different strategies (Bull et al., 2005; Connaughton et al., 2010; Connaughton et al., 2008;
Cook et al., 2014; Gucciardi, Gordon, Dimmock, et al., 2009; Mahoney, Gucciardi, et al.,
2014). The remaining four studies focussed on MT development as a unidimensional
construct, reporting concepts that may develop MT generally, as opposed to methods to
develop any specific component or attribute of MT. Another key similarity across the extant
research into MT development was the notion that it is an almost lifelong process beginning
in early adolescence. Connaughton et al. (2010) proposed that there are three distinct career
phases regarding the developmental process, as well as a maintenance phase; Gucciardi,
Gordon, Dimmock, et al. (2009) identified that experienced coaches viewed parental
influences in early adolescence as important in developing a ‘generalised form’ of MT; and
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Weinberg et al. (2011) reported that effective MT development in college athletes required
some level of MT that had been developed during adolescence.
The primary theme to be drawn from relevant MT development research is that it is
considered a multidimensional process consisting of a number of inter-related mechanisms
(cf. Connaughton et al., 2011), providing an opportunity to group similar concepts together
during the meta-data analysis. As a result, four key categories were identified across the
retained studies: (i) personal characteristics; (ii) interactions within environment; (iii)
progressive development; and (iv) breadth of experience.
Personal characteristics. This category encompasses malleable personal skills or
resources that an individual might implement at a given time across a range of different
contexts, often a result of learning from previous experiences. Relevant factors from the
retained studies included “tough character, tough attitudes and tough thinking” (Bull et al.,
2005), “heightened awareness” (Mahoney, Gucciardi, et al., 2014), “cognitive strategies”
(Driska, Kamphoff, & Armentrout, 2012), and “reflective practice” (Connaughton et al.,
2010). Considering the influence of significant others on one’s skill development,
particularly during adolescence, it is important to also include factors such as the
development of “resourcefulness, via a challenging but supportive learning environment”
(Cook et al., 2014). This finding highlights the importance of the association between the
adaptive development of one’s personal characteristics and the type of support available, such
as a supportive learning environment.
Interactions within environment. This second category relates to how the
interactions between performers and various stakeholders within the environment might
affect their ability to develop. This category differs from personal characteristics in that it is
not about the specific skills or resources performers could employ, such as reflective practice
or tough thinking, but more about how different environmental factors may facilitate or
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impede MT development. One of the most pertinent examples from previous research was
given by Connaughton et al. (2008), identifying that “encouragement from significant others
who also act as a resource of knowledge and inspiration” is important for MT development.
This factor not only highlights that the interactions between the performer and significant
others within the performer’s environment are important, but also identifies that these
stakeholders should also be a resource of knowledge and inspiration within the performer’s
environment. Other factors such as the “coach-athlete relationship” (Gucciardi, Gordon,
Dimmock, et al., 2009), “[relationships with] coaches, parents, and teammates respectively”
(Butt et al., 2010), and “access to an understanding social support network” (Connaughton et
al., 2010) are examples of the importance of the person-environment interaction identified in
previous research. Similarly, a performer exposed to a supportive training and family
environment (e.g., Thelwell et al., 2010), or an environment where “the coach developed a
motivational climate that fostered mental toughness” (Driska et al., 2012) emphasises the
importance of how relationships within environments contribute to MT development.
Progressive development. Less about specific skills and the person-environment
interactions, the third category relates to the importance of ongoing opportunities for growth
or development within the environment throughout one’s career. Often we read about
athletes changing coaches or teams after a long-term coach-athlete relationship for a fresh
start, or as a result of a moving into a new stage of life, and these events can be attributed to
factors relating to this theme. For ongoing performance improvement, contextual factors
such as “[a] positive but tough practice environment” (Butt et al., 2010), “a motivational
climate that is challenging” (Connaughton et al., 2008), a facilitative coaching philosophy
and training environment (Gucciardi, Gordon, Dimmock, et al., 2009), and opportunities for
skill mastery, success in training, and international competitive experience (Connaughton et
al., 2010) are necessary to facilitate such growth. Furthermore, personal factors such as
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“independence, via a challenging but supportive learning environment” (Cook et al., 2014)
highlights the importance of not only a level of autonomy (via independence), but a learning
environment that fosters independence while providing the necessary support.
Breadth of experience. The fourth theme is used to categorise those significant
events, or critical incidents, that occur throughout one’s career that are necessary for MT
development, as well as the importance of diverse experiences over time to facilitate adaptive
and positive growth. Importantly, these events are considered most beneficial when a
performer is operating within a supportive environment (e.g., adaptive relationship with
coach/family), has developed the necessary characteristics (e.g., can employ psychological
skills such as reflective practice), and has the requisite level of preparation (e.g., from a
positive but tough practice environment). Factors such as “coping with pressure” (Bull et al.,
2005), critical incidents (e.g., Connaughton et al., 2010; Connaughton et al., 2008; Mahoney,
Gucciardi, et al., 2014), and “overcame hardship in the sport” (Driska et al., 2012), can be
applied to this fourth theme due to the emphasis on a performer not just experiencing, but
also adapting following significant events. Another factor that is relevant to this category
was “negative experiences and influences (to impede the process)” (Gucciardi, Gordon,
Dimmock, et al., 2009), which related to situations or environments where there are limited
opportunities for adaptive and positive growth. Although these factors might initially
promote thoughts of adversity as being central to growth, it is important to highlight that
examples of more positive events were also given, such as “international competitive
experience” (Connaughton et al., 2010), and a “rewarding and enjoyable climate”
(Connaughton et al., 2008).
An Integrated Framework of MT Development
Individually, each of the aforementioned four key themes represents a new
interpretation of the shared findings from the existing body of qualitative evidence on MT
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development. Revisiting these core themes in conjunction with the demographic, historical
and sociocultural factors identified in the analyses of the methods and guiding theory in this
past work facilitated the proposal of an integrative conceptual framework of MT
development. As Mahoney, Gucciardi, et al. (2014) initially identified in their MT
development research, there are similarities between the properties of Bronfenbrenner and
Morris’s (2006) Bioecological Model of Human Development and the processes identified as
important to MT development. This model encompasses four components of process-personcontext-time (PPCT; Bronfenbrenner & Morris, 2006) that resemble the themes identified in
our meta-data analysis. Thus, this model offers a well-developed and empirically supported
framework that can be used to synthesise past work on MT development, and extends on
Mahoney and colleagues’ work by taking a systematic approach to reviewing all past
qualitative MT development research. The proposed Bioecological Model of Mental
Toughness Development is illustrated in Figure 2.
The Bioecological model represents a broad, robust theoretical foundation where
development is defined as “the phenomenon of continuity and change in the biopsychological
characteristics of human beings” (Bronfenbrenner & Morris, 2006, p. 793). A synthesis of
the current findings according to the four components of the model, being process, person,
context, and time, is detailed in Table 4. The first of these components, aligning with the
progressive development category identified earlier, serves as a foundation for explaining
development and is labelled proximal processes; that is, the continually evolving performerenvironment exchanges that offer ongoing opportunities for development (Bronfenbrenner &
Morris, 2006). Whether functional or dysfunctional, repeated encounters with different
experiences continue to challenge learning, understanding, and ability, thereby resulting in
developmental changes (Mahoney, Gucciardi, et al., 2014). Examples of proximal processes
in the retained studies include “tough physical practice environments” (Weinberg et al.,
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2011), a “motivational climate that is challenging” (Connaughton et al., 2008), and “a
challenging but supportive learning environment” (Cook et al., 2014).
Bronfenbrenner and Morris (2006) contextualised person as relating to performers
being the producers as well as the products of their own development. The three processrelevant characteristics that partially determine this component include: (i) forces, which
refers to the temperaments and motivations of individuals that promote both the degree and
endurance of emotional and behavioural control; (ii) resources, which refers to the past
experiences, skills, and different types of intelligence of developing individuals; and (iii)
demands, which refers to the social expectations caused by the stimuli and information
immediately available to others (e.g., gender, age, physical strength) when encountering a
developing individual. These three characteristics are regularly being developed, revised, and
refined as performers interact with their environment, emphasising the importance of viewing
the development of this component as an ongoing process. Sharing similarities with the
personal characteristics category identified in the primary research findings, further
consideration allows us to identify examples of the three process-relevant characteristics:
forces includes attributes such as “tough character, tough attitudes, and tough thinking” (Bull
et al., 2005); resources include factors such as “psychological skills training” (Thelwell et al.,
2010) or “reflective practice” (Connaughton et al., 2010); and demands include features such
as “skill mastery” and “competitiveness” (Connaughton et al., 2010).
The third component of the model, known as contexts, incorporates the different
physical and social environments that can influence a performer’s development
(Bronfenbrenner & Morris, 2006), and aligns with the interactions within environment
category. Contexts are said to comprise four systems: (i) microsystem: how a significant
other (e.g., wife, husband) interacts with the performer; (ii) mesosystem: the relations
between the family/domestic environment and other environments, such as a sporting club or
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workplace; (iii) exosystem: how the home role of a coach, or work role of a significant other
(e.g., wife, husband) may influence the amount of time spent with the performer; and (iv)
macrosystem: the effects from unique features of the performer’s society, culture or
community. Examples of ecological contexts in this meta-study include “coach-athlete
relationship” (Gucciardi, Gordon, Dimmock, et al., 2009), interactions between “coaches,
then parents, and teammates respectively” (Butt et al., 2010), and “sporting personnel, nonsporting personnel, [and] environmental influences” (Thelwell et al., 2010). Looking
specifically at the prevalence of each of the four systems across the retained studies, more
overt microsystems, such as coach-performer or parent-performer relationships were evident,
and less so macrosystems, such as cultural influences. There were no direct references made
to the mesosystem and exosystem, which were considered by Bronfenbrenner and Morris as
continuing to influence development over the lifespan. It is noted that the relation between
the home and training environment was considered as influencing a performer’s early MT
development (e.g., Gucciardi, Gordon, Dimmock, et al., 2009), but such factors were not
identified as an important consideration during the later developmental stages.
The fourth component is time, in that a performer’s development is influenced not just
by what happens, but when it occurred during the lifespan (Bronfenbrenner & Morris, 2006).
The dimensions of this component include: (i) microtime: what happens during a single day
of related activity; (ii) mesotime: what happens during a sequence of days of related
activities; and (iii) macrotime: what happens during the life-span (or career) of those related
activities. Aligning with the category identified earlier as breadth of experience, examples
from the retained research include “providing learning opportunities” (Weinberg et al., 2011),
“the coach’s approach to workout planning” (Driska et al., 2012), as well as “successes
(training and competition)” and “international competitive experience” (Connaughton et al.,
2010). Although it would be useful to discuss which of these dimensions of time were
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considered most important for MT development, this interpretation cannot be offered as the
most commonly reported finding was that MT develops over an extended period. There was
also regular reference to the importance of significant events (or critical incidents) and a level
of structure in training to facilitate MT development. However, limited detail was provided
as to when these events were believed to be more or less effective during the developmental
process, or specifically what these structured training programs should consist of and whether
there were more or less effective periods for development. In light of this limited specificity
among the findings in previous research, there is alignment with the time component through
the identification that critical incidents throughout a performer’s career are necessary for MT
development (Connaughton et al., 2010; Connaughton et al., 2008; Driska et al., 2012;
Gucciardi, Gordon, Dimmock, et al., 2009; Mahoney, Gucciardi, et al., 2014).
The application of the Bioecological framework to an example such as a critical
incident presents an opportunity to clarify our understanding of the complex nature of the MT
development process. It appears insufficient to focus on one specific component, such as
exposing a performer to a critical incident, with the expectation that it will develop MT
without consideration of the three other components. Therefore, the interdependent
association between each of the four components is fundamental: without the appropriate
proximal processes (e.g., challenging but supportive learning environment; Cook et al.,
2014), person [characteristics/attributes] (e.g., reflective practice; Connaughton et al., 2010),
and context (e.g., effective coach-athlete relationship; Gucciardi, Gordon, Dimmock, et al.,
2009) in place during a critical incident, performers’ responses may have an adverse effect on
their MT development. Drawing the synthesis of extant qualitative MT development
research into the PPCT framework (Bronfenbrenner & Morris, 2006), the Bioecological
Model of Mental Toughness Development is proposed as illustrated in Figure 2 (adapted
from Krebs, 2009 proposed Bioecological Model of Sports Talent Development). The model
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provides a synthesis of previous MT development research and a theoretical framework to
guide future research and theory advancement in the area of MT development.
Discussion
The primary purpose of this study was to create an integrated theoretical framework
that incorporated extant MT development research and can serve to guide future work in this
area. Three specific aims were addressed in this regard. First, our systematic review and
evaluation of extant qualitative research resulted in the identification of a collection of key
developmental factors and processes associated with MT development. Second, our
synthesis of the existing knowledge resulted in its reinterpretation into four key categories
that encompassed those factors highlighted as necessary for MT development: personal
characteristics, interactions within environment, progressive development, and breadth of
experience. Third, we generated an integrated framework (Figure 2) that explained the
complexity of MT development, as well as offering an opportunity to inform and advance
MT development research into the future.
Four main conclusions about the state of knowledge regarding MT development can
be gleaned from our systematic evaluation and synthesis of qualitative research on this topic.
First, the importance of understanding how individuals interact with their environment is key.
It is difficult to understand one component (e.g., time) without considering how the other
components may affect or be affected by it (e.g., the context of a performer’s social
environment). Although an individual’s constructs or descriptions are often unique, they
include shared meanings according to one’s environmental domain at any given time
(Bronfenbrenner & Morris, 2006; Kelly 1955/1991). Therefore, the findings underscore the
importance of a multi-systems or environment-dependent approach to MT development,
regardless of age or career phase. Developing MT is complex and ongoing, involving a
dynamic and reciprocal interplay between the person, processes, context, and time. In this
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sense, interactionism can involve transactions between performers and their dynamic
environmental context, whereby performers can be shaped by, as well as influence their
contexts (i.e., mutual dependency).
Second, performers are the authors and therefore active agents in their MT
development. Bandura (2001) described agentic action as the process of an individual
creating the most appropriate behaviour that will best promote the likelihood of his/her
desired outcome. Therefore, as an agent of change, performers must play an active role to
progress development across different areas, and maintain awareness that these different
areas will also affect their future development. Further work is required to clarify our
understanding of the strategies that might enable performers to play an agentic role in MT
development over time (e.g., see Mahoney, Ntoumanis, Mallett, & Gucciardi, 2014).
Previous research has provided mostly a unidimensional approach to MT development (e.g.,
a coach providing MT learning opportunities, or training planning that developed MT, see
Driska et al., 2012; Weinberg et al., 2011), with limited insight into the performer’s necessary
role in this process. It may be assumed that performers have to be willing to learn, but it is
necessary to consider how a proactive approach might allow individuals to better facilitate
their development as the primary agent of change (see Bindl, Parker, Totterdell, & HaggerJohnson, 2012).
Third, minimal attention has been paid to differences in the developmental processes
that may foster or hinder MT development. The interdependent relations between the four
components of the model highlight the effects that aspects of the context, time, and/or
performers’ skills (characteristics/attributes) will likely have on their ability to develop.
However, there has been limited investigation into how social contexts (e.g., coaching,
practice, or team environments) at different developmental stages can either foster or hinder
MT development, with a tendency to target more static contexts for investigation (e.g., once a
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performer has achieved full international honours, or once a coach has successfully trained
elite performers). These methods do not allow for sufficient insight into how development is
maintained long-term, whether it be prior to achieving success, following setbacks, or after
success has been achieved. There remains limited understanding regarding the most
conducive contexts that can maintain performers’ motivation for continued development as a
precursor to success, following setbacks, and once they have been successful.
The fourth key conclusion pertains to the traitness of MT. Although some scholars
have suggested the concept is trait-like (e.g., Crust, 2007), recent evidence indicated that
there is considerable intra-individual variability in MT (56%), that is, one’s MT levels
fluctuate over time as a result of internal or external demands (Gucciardi, Hanton, et al.,
2015). As Kenny and Zautra (2001) asserted, most psychological constructs exist on a
continuum of stability, but vary over time and place. The findings of this meta-study support
this assertion, and suggest that the degree of stability in one’s MT levels may offer a unique
approach to clarifying the importance of developmental processes. For example, athletes
whose MT is unstable and fragile may be more vulnerable to the adverse effects of a critical
incident, being less likely to identify potentialities and thus experience opportunities for
growth and development. Indeed, subscribing to the view that MT is state-like and malleable
appears to have important implications for cognitive, motivational and behavioural factors
that could contribute to its development (Gucciardi, Jackson, Hodge, Anthony, & Brooke,
2015).
Methods, Methodologies and Theoretical Underpinnings
This meta-study identified several important methodological and theoretical
considerations for the study of MT development. First, when considering the applicability of
the results to various performance domains, conjecture exists in the literature as to whether
MT is a general or domain specific construct (Connaughton et al., 2011). In their research
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into MT development across the performance contexts of sport, academia, and music,
Mahoney, Gucciardi, et al. (2014) identified consistencies across different performance
contexts (cf. Butt et al., 2010). Another comparison between research conducted in
individual performance domains, such as swimming (Driska et al., 2012), and multiple
performance domains, such as Division 1 collegiate sports in the United States (Weinberg et
al., 2011) did not highlight any major differences between the requirements for developing
MT. However, Thelwell et al. (2010) reported some differences in perceptions of MT
development between United States and United Kingdom gymnasts in their sample,
attributing it to cultural factors such as the perceptions of increased national belief and
support in the United States due to a greater interest in the sport.
To summarise, although there was consistency in the perceptions of MT development
across the retained studies regardless of the performance domain (e.g., cricket vs swimming,
single sport vs multiple sports), a minor point of difference was the cultural influences as a
result of different nationalities. The influences of culture on sport are well-documented (see
Jarvie, 2012 for a review), and there has been recent research that has started to consider the
interplay between culture and MT in sport (e.g., Andersen, 2011; Caddick & Ryall, 2012).
What is unclear is whether or not MT development processes differ between a swimmer in
the USA compared to a swimmer in China, with more detailed research necessary into how
broader cultural differences might influence the MT development process. Such a
consideration highlights the value of using the Bioecological model as a framework for future
research design to ensure the broader macrosystems are addressed alongside consideration of
other systems operating within contexts. Given the complex hierarchy of ecological contexts,
and the interactions that go along with these settings, there is a need for methodological
diversity. An example might be to employ an ethnographic design (Krane & Baird, 2005) in
an attempt to provide clarity with regard to the lived experience of MT development, as well
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as case studies (Mahoney, Anderson, Miles, & Robinson, 2002) to capture in-depth
perspectives of the multiple aspects of MT development.
Second, there remains a reliance on the retrospective accounts of performers and
coaches, which has also been a criticism of previous MT research (Connaughton et al., 2011).
Given that MT development appears to involve a complex interaction between the person,
processes, contexts, and time, it is necessary to consider diverse data collection methods in
future research (e.g., observation, dialogic or confrontational interviews, daily diaries for
enhanced momentary recall). Such methodological diversity will also provide an opportunity
for comprehensive data to be collected by capturing MT development as it progressively
occurs, minimising the limitations associated with retrospective reporting, such as recall bias
(Ross, 1989). With the notion of time central to the core findings of this meta-study, MT
development research requires longitudinal studies to gather detailed information on the
changes in processes over time (e.g., interviewing people multiple times over the course of a
competitive season).
Third, the sample sizes ranged between seven and 18 participants across the MT
development research. Although sample size in qualitative research is not as important if
other conditions are met (e.g., saturation), there were some concerns identified as a result of
the type of sampling methods. The prevailing approach in the retained studies was to draw
on a purposive sample, yet there was often limited information regarding the determination of
sizes (e.g., Connaughton et al., 2010; Cook et al., 2014; Weinberg et al., 2011), with sample
size seemingly most related to whomever consented to being involved in the research. As
Guetterman (2015) highlighted, the procedural details of sampling practices are necessary to
allow for the progression of qualitative research. Furthermore, O'Reilly and Parker (2013)
identified that continuing qualitative research until saturation is reached allows for a
comprehensive reflection of the depth and breadth of the topic of interest. It is noted that
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these concerns are regularly cited as being difficult to avoid in qualitative research (Braun &
Clarke, 2006), but it should remain a consideration when designing qualitative research and
interpreting such data.
There were also inconsistencies across the research regarding the identification of
who is considered mentally tough, what level of performance must be reached, and how
many years’ experience is required for a participant to be a valid source of information on
MT development. Connaughton et al. (2010) identified ‘international competitive
experience’ as one factor necessary to develop MT, yet there are performance environments
(i.e., academia, indigenous sports such as Australian football or American football/Gridiron)
that may not have legitimate variations of the Olympics or world championships. If such a
prerequisite was applied to the retained research, at least five of the samples fall short of this
standard. Furthermore, in their research into what constitutes high performance across most
domains, Ericsson, Krampe, and Tesch-Römer (1993) identified that the best performers of
their expert sample had accumulated an average of 10,000 hours of deliberate practice at age
20. More recently, Ericsson (2013) clarified that for an individual to achieve elite adult
performance in an area, there is a requirement to engage in regular deliberate practice from a
young age. Applying this theory to the studies involving coaches or support staff, it is
unclear whether any of the five samples have engaged in sufficient professional development,
or deliberate practice, in the area of developing MT to provide valid insight into what is
required to coach or develop MT. Additionally, if the recently proposed taxonomy of what
constitutes sport expertise by Swann, Moran, and Piggott (2015) was applied, additional
concerns regarding some of the samples not having sufficient expertise to provide insight into
developing MT are highlighted. Key here is that scholars clearly justify the inclusion of their
sample based on the philosophical underpinnings of the theoretical or methodological
approach, and the specific objectives of their study.
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Fourth, a range of approaches were identified in terms of preparing participants for
the interview. For example, in their research with gymnasts, Thelwell et al. (2010) reported
that they provided Jones and colleagues’ (2002) definition of MT and the key attributes to
each participant prior to the interview. These approaches may increase the likelihood of
priming participants to answer in ways that suit the authors’ prescribed theory (Moss &
Lawrence, 1997), and thereby influence the participants’ unique perspectives of what they
view as important for MT development from their own experiences. Three other studies
drew their sample from previous MT research participants (e.g., Connaughton et al., 2010;
Connaughton et al., 2008; Gucciardi, Gordon, Dimmock, et al., 2009), which may have
allowed for increased quality of the data; that is, the participants had previous opportunity to
explore in-depth their own perspectives of the concept of MT, which would likely result in an
enhanced familiarity with the researchers and the topic under investigation. Alternatively,
some studies contained limited details regarding their specific interview procedures (e.g.,
Weinberg et al., 2011). As a result, questions can be raised about both the trustworthiness
and credibility of research findings (Paterson et al., 2001), due to the difficulties making
comparisons with other similar studies, or replicating the research. Concerns regarding
replication are a contemporaneous issue for psychological research (Pashler & Wagenmakers,
2012), so the provision of sufficient information for replication and expansion of research
would seem to be crucially important.
Future Directions
The results of this meta-study can serve as a foundation for future research on MT
development. We acknowledge that there are other models, such as Mahoney, Ntoumanis, et
al.’s (2014) suggestion for Self-Determination Theory (SDT; Deci & Ryan, 2000), that may
have some utility for this purpose, yet offer Bronfenbrenner and Morris’s (2006)
Bioecological Model of Human Development as a viable option. Regardless of the
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theoretical model, attempts to improve the methods and methodologies using the suggestions
herein will allow valuable progression in our understanding of MT development. The
interdependent relationships between the person and context(s) appear central to an enhanced
understanding of MT development. If the definition of MT used in this article is revisited, “a
personal capacity to deliver high performance on a regular basis despite varying degrees of
situational demands” (Gucciardi & Hanton, in press, p. x), then the development of MT
requires an approach that addresses the interactions between one’s personal capacity (i.e.,
person), and accounts for those varying degrees of situational demands (i.e., contexts). Even
in Jones et al.'s (2002) seminal MT definition, phrases such as “coping better” or “being more
consistent” seem to highlight the importance of this person-context approach. If performers
are to develop their MT, they must develop the ability to first interpret and then respond
appropriately (e.g., cope better, or be more consistent) across a range of situations, which
emphasises the importance of considering this interdependent association.
Previous research on MT development has focused on identifying key cognitions
(e.g., optimistic thinking) and attributes (e.g., self-belief), with limited exploration of the
necessary behaviours or, more specifically, what a performer is required to do to facilitate
MT development. Hardy et al. (2014) recently proposed that MT can be defined as “The
ability to achieve personal goals in the face of pressure from a wide range of different
stressors” (p.70). Their definition also provided an overt connection to behaviourism, in that
mentally tough behaviour is required to achieve personal goals in any given situation,
regardless of the cognitions, attitudes, and emotions at play (see also Bell et al., 2013;
Gucciardi, Peeling, Ducker, & Dawson, in press). As a formative field in psychology,
behaviourism focuses on how someone behaves and what can be observed, as opposed to the
internal influences that cannot be seen (Bargh & Ferguson, 2000). Research in this field has
provided a foundation for the scientific development of psychological models that have been
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applied across many situations and environments (Eldridge & Dembkowski, 2012).
Behavioural information remains an under-studied aspect of MT development, yet offers an
opportunity to explore more concrete factors that may assist in furthering our understanding.
Behavioural data also offers an opportunity to draw on the behaviourism literature that may
allow enhanced conceptual understanding.
Conclusion
To our knowledge, the application of the meta-study approach in the current paper is
the first systematic review to synthesise the qualitative MT development literature. It has
resulted in what we believe is an enhanced understanding of the MT development literature,
and subsequently provided qualification of extant research for future concept development.
The Bioecological Model of Mental Toughness Development, which integrates past work on
MT development with established theory of human development, offers a summary of the
current state of affairs as well as a heuristic for future work in this area. The model can be
used to guide research into MT program development, highlighting the various competing
demands faced by an elite performer at any given stage during their career. Although a
comprehensive intervention that adequately addresses each of the four factors may be
unachievable, this model identifies those inter-related areas that can be targeted to develop
MT (e.g., evolving proximal processes to foster the development of a performer’s
characteristics/attributes over time). Subsequently, the model offers enhanced clarity
regarding both the developmental factors (e.g., who, when, and where) and processes (e.g.,
what and how) of MT via the inter-related components of PPCT (e.g., proximal processes,
performer characteristics/attributes, contexts, and time). The model also emphasises the
importance of the ongoing multi-layered interactions that occur between the performer,
coach, and organisation, as well as external forces such as family, social, and cultural
environments. Overall, the model allows an opportunity to shift the focus for the next
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iteration of MT development research using a well-supported developmental model,
providing an emphasis on the interdependent process-person-context-time components,
herein identified as important aspects of MT development.
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8300 records identified from computer database search (using the
search platforms of Web of Science, Scopus, Sport Discus,
OvidSP, and Google Scholar).

Omission of non-scholarly periodicals
and duplicate articles.

206 articles retained

Visual scan of abstracts for the phrase “mental toughness” or
“mentally tough”, rejection of articles against the exclusion
criteria (e.g., quantitative studies only, non-sport/performance
settings, review articles)

26 articles retained

Article methodologies reviewed to determine
whether mental toughness exploration was the
primary aim.

18 articles retained

In-depth analysis of each article against all
exclusion criteria, and whether it examined
people’s own perceptions of mental
toughness development.

10 articles retained

Figure 1. Flow diagram of search and retrieval strategies

A Meta-study of MT Development 38

Proximal Processes
Progressively more complex interactions between
the athlete and environment that leads to MT
development:
 Positive but tough practice environment (Butt
et al., 2010); and
 Coach was challenging and demanding and
had high expectations (Driska et al., 2010).

Time

Person (characteristics/attributes)

Individual development is influenced not only by
the actual events, but also when the events occur:
 Challenging, rewarding, and enjoyable
[motivational] climate (Connaughton et al.,
2008); and
 Coaching philosophy (Gucciardi et al., 2009).

Athletes are producers as well as products of their own
development, which is partially determined by the three
personal characteristics of forces, resources, and demands:
 Forces: Persistence and drive (Mahoney, Gucciardi, et al.,
2014);
 Resources: Forethought and optimistic thinking (Mahoney,
Gucciardi, et al., 2014); and
 Demands: Competitiveness (Connaughton et al., 2010).

Contexts
The physical and social environments that surround developing individuals that consists of four systems (micro, meso, exo,
and macro). Applying these systems to research by Thelwell et al. (2010), a gymnast’s MT development can be affected by:
 The immediate social environment (microsystem);
 The interaction between the family and club environment (mesosystem);
 The indirect effects of a coach’s home environment on the training environment (exosystem); and
 The societal/cultural expectations (macrosystem).

Figure 2. The Bioecological model of Mental Toughness Development (adapted from Krebs, 2009, p. 132).
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Table 1. Key features of primary research reports.
Study

Theoretical basis

Sampling method

Sample characteristics

Data collection

Data analysis

Bull et al. (2005).

 Existing background MT
research by research
team.
 Jones et al. (2002)
definition of MT.
 Gould, Dieffenbach, and
Moffett’s (2002)
research.

Participants identified by 101
cricket coaches when asked to
identify the "mentally toughest"
performers from 1980's and
1990's; Cultural consensus
sample.

12 male cricket players; Age
range not specified; All played at
international level for England;
Ethnicity not stated.

 1-1 qualitative semi-structured interviews.
 Interview setting not specified apart from "...
interviewed at a time and location convenient to
them [participant]".
 Interview preceded by a general information
package on reasons for interview, but no
specific information relating to
conceptualisation of MT.

 Analysis guided primarily through the
presentation and discussion of direct
quotations from transcripts by two
members of the research team.
 Focus group to "interrogate" 10
categories and emerging themes.

Butt et al. (2010).

 Jones et al. (2002) MT
definition.
 Psychological
characteristics of
successful athletes, and
psychology of excellence
(e.g., Gilbert & Trudel,
2004; Gould et al., 2002).

Participants identified by their
coaches as having "mental
toughness qualities" with
minimum of one year
experience at NCAA Division
1 competition; Purposive
sample.

15 collegiate NCAA Division 1
athletes (9 males, 6 females); Age
M=20.0 (SD=0.91); Sample
drawn from a range of sports in
USA; Ethnicity not stated.

 1-1 qualitative semi-structured
interviews.
 All interviews conducted face-to-face by the
same individual.
 Preceded by a brief discussion via phone about
MT: Athletes asked if they considered
themselves MT, and in what situations they
demonstrated it.

 Content analysis by three investigators,
with analyst triangulation.

Connaughton et
al. (2010).

 Jones et al. (2007) MT
framework (4 dimensions
and 12 subcomponents).
 Bloom’s (1985) and
Cote, Baker, and
Abernethy’s (2003) three
career phases of talent
and expertise
development.

Participants classified as "Super
elite"; Performers averaged 7
years’ experience at
international level;
Coaches/sport psychologists
involved at the same level
between 7-20 years; Purposive
sample (from previous study).

11 respondents (4 male and 3
female performers, 2 male
coaches, 2 male sport
psychologists) from a range of
sports; Aged 25-62 years;
International experience at
Olympics or commonwealth
games for either Australia,
England, Canada, or Wales;
Ethnicity not stated.

 1-1 qualitative semi-structured interviews.
 Interviews conducted face-to-face.
 For performers only, a quantitative
"involvement progression questionnaire"
adapted from Bloom's (1985) and Cote et al.'s
(2003) three career phases of talent and
expertise development.
 Interview guides distributed to participants two
weeks prior to interview.

 Coded into framework dimensions and
subcomponents using a seven step
process by the research team.
 Coding involved deductively analysing
the transcripts; peer debriefing, and
member-checking.
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Study

Theoretical basis

Sampling method

Sample characteristics

Data collection

Data analysis

Connaughton et
al. (2008).

 Jones et al. (2002) MT
attributes.
 Bloom's (1985) career
phases of development.

Participants classified as "Super
elite"; Average of 7 years’
experience at international
level; Purposive sample (from
previous study).

Seven athletes (5 males, 2
females) from a range of sports;
Age M=33 (SD=5.3);
International experience at
Olympics or World
championships; Nationality and
Ethnicity not stated.

 1-1 qualitative semi-structured interviews.
 Interviewed either face to face or via phone.
 Participants provided with a preparation booklet
one week prior to interview.

 Deductive analysis, including
triangulation, peer-debriefing, referential
adequacy, member checking, thick
description, and stepwise replication.

Cook et al. (2014)

 Draws on MT research
findings and
recommendations from
previous studies (Bull et
al. 2005; Connaughton et
al. 2008; Thelwell,
Weston, & Greenlees,
2005) alongside authors’
own theoretical interests.

Participants classified as
"highly experienced" with 18
years (range 6-27) of
employment at the professional
level; Purposive sample.

Eight coaching (n=3) and support
staff (n=5); Age and gender not
specified; Professional level
(English premier league soccer
academy); Nationality and
Ethnicity not stated.

 1-1 qualitative semi-structured interviews.
 Interviews face-to-face in participant's office.
 No record of whether pre-reading was provided
to participants.

 Thematic content analysis
by members of the research team.
Subsequently, themes were considered
and reviewed by two other researchers
(members of the research team)
independently.

Driska et al.
(2012).

 Jones et al.'s (2007) four
dimensional MT
framework.

Participants must have trained
national level athletes as a
minimum; coaching experience
(M=31.7 years, SD=8.9);
Purposive sample into snowball
method (initial participants
recommended other "suitable"
participants).

13 swimming coaches (9 males, 4
females); age M=61.2 (SD=10.0);
Trained athletes that have
succeeded at national level in
USA; Ethnicity not stated.

 1-1 qualitative semi-structured interviews via
phone.
 Participant's instructed at least one day before
the interview to recall one or two mentally
tough athletes they had coached within the past
five years.

 Deductive (MT attributes) then inductive
(MT development) analysis, with a
system of peer-debriefing and analyst
triangulation.

Gucciardi et al.
(2009).

 Gucciardi, Gordon, and
Dimmock’s (2008)
conceptualisation of MT
in Australian Football.
 Tranckle and Cushion’s
(2006) research into
factors that facilitate and
impede development.

Participants had previous
experience as either head coach
or assistant coach of elite
Australian football team, with
state level coaching experience
(M=105,SD=19.5) and national
level coaching experience
(M=107, SD=25.2); Purposive
sample (from previous study).

11 male Australian football
coaches; age M=42 (SD=9.62);
Currently coaching state level or
national level in Australia;
Ethnicity not stated.

 1-1 qualitative semi-structured interviews.
 Delivered face to face.
 Both the interview schedule and Gucciardi et
al.'s (2008) conceptualisation of MT in
Australian Football provided a minimum of
three days prior to the interview.

 Grounded theory methodology to move
from description, through
conceptual categorizing, to relationship
building and theorizing.
 "Constant Comparative Analysis".
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Study

Theoretical basis

Sampling method

Sample characteristics

Data collection

Data analysis

Mahoney,
Gucciardi, et al.
(2014).

 MT framework adapted
from previous MT
definitions (Coulter,
Mallett, & Gucciardi,
2010; Gucciardi et al.,
2008; Jones et al., 2007).
 Bronfenbrenner's (2001)
Bioecological Model.

Participants identified by
faculty deans at high
performing independent
schools; Purposive sample.

18 adolescent performers (9
males, 9 females); aged 13-17
years (M=15.6); Have performed
either the highest or second
highest teams or ensembles for
sport and music respectively, or
within the top 20% of the state
cohort for academia in Australia;
Ethnicity not stated.

 Two focus groups; brief worksheet in line with
PCP used initially, followed by group
discussions using a semi-structured interview
guide.
 Followed up by 1-1 qualitative semi-structured
interviews, with questions devised from the
focus group responses.
 All interviews conducted face-to-face.
 No additional information provided to
participants prior to interviews.

 Initial coding using four-stage
interpretative phenomenological
procedure by three analysts.
 Subsequently, factors thought to
contribute to MT development were
analysed alongside the four properties of
the Bioecological Model (PPCT;
Brofenbrenner, 2001).

Thelwell et al.
(2010).

 Definition and key
attributes of MT adopted
from Jones et al. (2002).

Participants accessed through
coaches, with the athletes
required to have "achieved full
international honours";
Convenience sample.

10 female gymnasts; aged 15-22;
International level competitors
from United States and England
(n from each country not stated);
Ethnicity not stated.

 1-1 qualitative semi-structured interviews.
 Interviews conducted face to face.
 Participants provided with a definition of MT
and key attributes prior to interview.

 Inductive analysis initially by two
researchers independently to allow
themes to emerge from interviews, then
deductive in later stages to ensure
appropriate placement into higher order
themes.
 Followed by seeking consensus between
the first two and a third researcher.

Weinberg et al.
(2011).

 Existing MT literature
(no further detail).
 "...explore MT during a
time-frame that is
considered critical to an
athlete’s career (i.e.,
varsity sport at the
collegiate level) in the
US" (p.159).

Participants required to have at
least 10 years coaching
experience at Division 1 level
(Range 10-22 years; M=11.9,
SD=3.66); Purposive sample.

10 coaches (5 males, 5 females)
from a range of sports; Age not
specified; NCAA Division 1
experience of 10 years minimum
in USA; White ethnicity.

 1-1 qualitative semi-structured interviews.
 Interviews conducted face to face.
 No record of whether pre-reading was provided
to participants.

 Inductive content analysis performed by
each of the three investigators
independently identifying raw data
themes for each question.
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Table 2. Main findings from primary research reports.
Participant
role

Study

Important findings. How to develop MT.

Relationship with previous
research

Performers
(cricket)

Bull et al.
(2005).

 MT is developed through environmental influence, Tough
character, tough attitudes, and tough thinking.
 These factors interact with the general MT dimensions of
'Developmental factors', 'Personal responsibility',
'Dedication and commitment', 'Belief', and 'Coping with
pressure'.
 MT development viewed as a multidimensional construct.

The global themes can readily be compared
to Jones et al.’s MT attributes.

Performers
(gymnastics)

Thelwell et al.
(2010).

 Four general dimensions that contributed to gymnast
development of MT: sport process, sporting personnel,
non-sporting personnel, and environmental influences.
 Athletes and practitioners must be aware that
psychological skills training is just one mechanism for
developing MT.
 MT development viewed as a unidimensional construct.

Support provided for previous research
findings that MT development is a complex
phenomenon.

Performers
(multiple
sports)

Butt et al.
(2010).

 Three higher order themes in strategies to build MT:
Positive but tough practice environment, enhancing psych
skills, and teaching MT.
 Creating a positive but tough practice environment
emerged as a dominant theme to build MT.
 Coaches (i.e., coaches' support, coaches' attributes,
coaches' practices), then parents and teammates
respectively were identified as having a role in
developing MT.
 MT development viewed as a unidimensional construct.
 Highlighted the relationship between life skills and MT in
sport.

Findings were fairly consistent with previous
investigations (e.g.. Bull et al., 2005; Jones
et al., 2002; Jones et al., 2007; Thelwell et
al., 2005).

Performers
(multiple
sports)

Connaughton et
al. (2008).

 MT development is a long-term process that encompasses
a multitude of underlying mechanisms, which operate
collectively, including: 1. A motivational climate that is
challenging, rewarding, and enjoyable;
2. Encouragement from significant others who also act as
a resource of knowledge and inspiration; and 3. The
experience of critical incidents (e.g. setbacks, anxiety).
 MT development viewed as a multidimensional construct.

Support for previous conceptualisations of
MT attributes (i.e., Jones et al., 2002), with
support for different development processes
involved across three career phases (i.e.,
Bloom, 1985; early, middle, and later years),
as well as specific processes necessary to
maintain one's MT.

Performers
(multiple
environments)

Mahoney,
Gucciardi, et al.
(2014).

 MT development was predicated on four higher order
themes: Significant others, supportive social processes,
critical incidents, and curiosity.
 MT conceptualized by nine personal characteristics:
Four personal forces (i.e., persistence, drive, high selfexpectations, and support seeking), and five personal
resources (i.e., forethought, social intelligence,
heightened awareness, self-belief, and optimistic
thinking).
 The development of personal characteristics that
comprise MT appear to share consistencies across
performance contexts.
 MT development viewed as a multidimensional construct.

Whilst similar across performance contexts,
some difference between previous MT
definitions and the current study existed.
Furthermore, the nine MT characteristics
identified aligned with those reported in
Connaughton et al.'s (2011) review, although
'control' and 'physical toughness' did not
emerge in the current study.

Coaches
(swimmers)

Driska et al.
(2012).

 In terms of MT development, there were two dimensions:
1. Actions of coaches: a) The coach was challenging and
demanding and had high expectations; b) The coach’s
approach to training and workout planning developed
MT; and c) The coach developed a motivational climate
that fostered MT.
2. Actions of swimmers: a) The swimmer prepared
methodically and rigorously; b) The swimmer used
psychological skills and cognitive strategies; and c) The
swimmer had experienced and overcame hardship in the
sport.
 MT development viewed as a unidimensional construct.

While confirming eleven of thirteen
subcomponents of MT previously identified
by Jones et al. (2007), the participants
identified (a) “coachability”, and (b)
“retaining psychological control on poor
training days” as previously unidentified
subcomponents of MT.
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Participant
role

Study

Important findings. How to develop MT.

Relationship with previous
research

Coaches
(Australian
football)

Gucciardi et al.
(2009).

 Five categories central to coach development of MT in
Australian football: Four categories to facilitate the
process (i.e., coach–athlete relationship, coaching
philosophy, training environments, and specific
strategies); and One to impede the process (i.e., negative
experiences and influences).
 Participants recognized the crucial role that parents play
in fostering childhood experiences in which a
‘‘generalized form’’ of MT can be developed and
transformed into a ‘‘sport-specific form’’ of MT through
coaching methods in the football context.
 MT development viewed as a multidimensional construct.

The majority of strategies and mechanisms
reported (e.g. encouragement, modelling,
and motivational climate) are consistent with
previous MT (e.g., Connaughton et al., 2008)
and talent development research (e.g.,
Martindale, Collins, & Daubney, 2005).

Coaches
(multiple
sports)

Weinberg et al.
(2011).

 Strategies to develop MT themes: tough physical practice
environment, positive mental environment, providing MT
learning opportunities.
 General view that MT can be developed, but coaches still
sought to recruit athletes that showed some MT already
 Higher-order MT attribute themes: Psychological skills,
motivation to succeed, and resilience.
 MT development viewed as a unidimensional construct.

Themes tended to overlap with existing
literature, indicating a good deal of similarity
between athletes and coaches on what
constitutes MT.
Supports existing literature that highlighted
coaches play an important role in athletes’
psychological development (e.g., Gould et
al., 2002).

Performers,
Coaches, and
Support staff
(multiple
sports)

Connaughton et
al. (2010).

 MT development and maintenance occurs over four
distinct career phases: three developmental phases, and
one maintenance phase.
 Factors included: skill mastery, competitiveness,
successes (training and competition), international
competitive experience, education and advice, the use of
psychological skills, access to an understanding social
support network, and reflective practice.
 Positive and negative critical incidents were perceived by
participants to act as catalysts in initiating or enhancing
specific components of MT.
 MT development viewed as a multidimensional construct.

Investigated the development and
maintenance of MT in relation to Jones et
al.’s (2007) four dimensions and 13
subcomponents.

Coaches and
Support staff
(soccer)

Cook et al.
(2014).

 While participants had clear ideas about what constitutes
MT, they were less aware of how it might be
systematically developed.
 To enhance MT, coaches sought to foster in the young
players two key characteristics: independence and
resourcefulness, via a challenging but supportive learning
environment.
 MT development viewed as a multidimensional construct.

Many of the key themes that emerged
closely resemble those found in other recent
work on perceptions of MT (Clough et al.
2002; Driska et al. 2012; Jones et al. 2007;
Weinberg et al. 2011), that MT represents a
collection of positive psychological
variables.
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Table 3. Assessment of retained studies against CASP (2014) Qualitative Research Checklist.
Study

RA

QM

RD

RS

DC

Rel

EC

DA

CF

RV

Ret

Bull et al. (2005).

√

√

√

?

√

?

√

√

√

√

√

Butt et al. (2010).

√

√

?

?

√

√

√

√

√

√

√

Connaughton et al. (2010).

√

√

√

?

√

?

√

√

√

√

√

Connaughton et al. (2008).

√

√

√

?

√

?

√

√

√

√

√

Cook et al. (2014).

√

√

X

√

√

?

√

√

√

√

√

Driska et al. (2012).

√

√

√

√

√

√

√

√

√

√

√

Gucciardi et al. (2009).

√

√

√

?

√

?

√

√

√

√

√

√

√

√

√

√

√

√

√

√

√

√

Thelwell et al. (2010).

√

√

√

?

√

√

?

√

√

√

√

Weinberg et al. (2011).

√

√

X

√

√

√

√

√

√

√

√

Mahoney, Gucciardi, et al.
(2014).

Note: √ = appropriate; ? = can’t tell; X = inappropriate. RA = Research aims; QM = Qualitative methodology; RD = Research design; RS = Recruitment strategy; DC = Data
collection; Rel = Relationships; EC = Ethical considerations; DA = Data Analysis; CF = Clear findings; RV = Research value; Ret = Retained.
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Table 4. Themes from primary research reports according to according to Process-Person-ContextTime (Bronfenbrenner & Morris, 2006) constructs.
Theme

Study

Developing MT

Proximal processes (personenvironment interactions)

Bull et al. (2005).

Environmental influence.

Butt et al. (2010).

Positive but tough practice environment.

Thelwell et al. (2010).

Sport process (training, competition, club),
Environmental influences (training environment, family environment).

Connaughton et al. (2008).

A motivational climate that is challenging.

Driska et al. (2012).

The coach was challenging and demanding and had high expectations, The coach’s
approach to training and workout planning developed MT.

Gucciardi et al. (2009).

Coaching philosophy, training environments (to facilitate the process).

Weinberg et al. (2011).

Tough physical practice environment.

Connaughton et al. (2010).

[Opportunities for] skill mastery, success (training), international competitive
experience, education and advice, access to an understanding social support network.

Cook et al. (2014).

Independence, via a challenging but supportive learning environment.

Bull et al. (2005).

Tough character,
Tough attitudes,
Tough thinking.

Butt et al. (2010).

Enhancing psych skills.

Thelwell et al. (2010).

Psychological skills training.

Connaughton et al. (2008).

[Skills learnt from] the experience of critical incidents (e.g. [overcoming] setbacks,
anxiety).

Mahoney, Gucciardi, et al.
(2014).

[Learning from] critical incidents, and curiosity.
Personal forces: persistence, drive, high self-expectations, and support seeking,
Personal resources: forethought, social intelligence, heightened awareness, self-belief,
and optimistic thinking.

Driska et al. (2012).

The swimmer prepared methodically and rigorously,
The swimmer used psychological skills and cognitive strategies,
The swimmer had experienced and overcame hardship in the sport.

Gucciardi et al. (2009).

Negative experiences and influences (to impede the process).

Weinberg et al. (2011).

Positive mental environment.

Connaughton et al. (2010).

Skill mastery, competitiveness, the use of psychological skills, and reflective practice.
(Note: positive and negative critical incidents were perceived by participants to act as
catalysts in initiating or enhancing specific components of MT.).

Cook et al. (2014).

Resourcefulness, via a challenging but supportive learning environment.

Person (characteristics/
attributes: forces, resources,
and demands)
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Theme

Study

Developing MT

Contexts (systems include
Micro, Meso, Exo, & Macro)

Bull et al. (2005).

Environmental influence.

Butt et al. (2010).

[Relationships with] coaches (i.e., coaches' support, coaches' attributes, coaches'
practices), then parents and teammates respectively.

Thelwell et al. (2010).

Sporting personnel (coach, teammates, competitors, sport psychologists),
Non-sporting personnel (parents, siblings, significant others),
Environmental influences (training environment, family environment, modelling,
country).

Connaughton et al. (2008).

Encouragement from significant others who also act as a resource of knowledge and
inspiration.

Mahoney, Gucciardi, et al.
(2014).

Higher order themes: significant others, supportive social processes;
Personal forces: support seeking.

Driska et al. (2012).

The coach developed a motivational climate that fostered MT.

Gucciardi et al. (2009).

Coach–athlete relationship,
Participants recognized the crucial role that parents play in fostering childhood
experiences in which a ‘‘generalized form’’ of MT can be developed.

Weinberg et al. (2011).

Tough physical practice environment,
Positive mental environment.

Connaughton et al. (2010).

International competitive experience,
Education and advice,
Access to an understanding social support network.

Cook et al. (2014).

A challenging but supportive learning environment.

Bull et al. (2005).

General MT dimensions of Developmental factors,
Dedication and commitment, Coping with pressure.

Connaughton et al. (2008).

Challenging, rewarding, and enjoyable [motivational] climate
The experience of critical incidents (e.g. setbacks, anxiety).

Mahoney, Gucciardi, et al.
(2014).

[Timing of] critical incidents.

Driska et al. (2012).

The coach’s approach to workout planning,
The swimmer overcame hardship in the sport.

Gucciardi et al. (2009).

Coaching philosophy,
Training environments,
[timing of] negative experiences and influences.

Weinberg et al. (2011).

Providing learning opportunities.

Connaughton et al. (2010).

[Timing of] successes (training and competition), international competitive experience,
positive and negative critical incidents.

Time (daily, weekly, and
career-wise)
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comparisons, outcomes, and study design (PICOS).

N/A; aims are
stated on page 5.

Protocol and registration

5

Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available,
provide registration information including registration number.

Not registered, but
meta-study process
detailed on p. 5-6.

Eligibility criteria

6

Specify study characteristics (e.g., PICOS, length of follow‐up) and report characteristics (e.g., years
considered, language, publication status) used as criteria for eligibility, giving rationale.

Page 6-7 of 46.

Information sources

7

Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify
additional studies) in the search and date last searched.

Page 6 of 46.

Search

8

Present full electronic search strategy for at least one database, including any limits used, such that it could
be repeated.

Page 6 of 46.

Study selection

9
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Page 7 of 46.

Data items

11

List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions
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24
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Hanton, S., & Jones,
G.

Connaughton, D.,
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year

2005

2010

Article Title

Towards an understanding of mental
toughness in elite English cricketers

Exploring Mental Toughness in NCAA Athletes

Journal
(or institution)

Methods
Aims

Data collection
(int, focus gp, obs)

Data collection
summary (Table 1)

* one‐on‐one qualitative semi‐structured interviews
* Interview guide developed in a focus group setting in
which the existing background MT research by the
lead researcher was combined with overall applied
and research knowledge of the research team.
* one‐on‐one qualitative semi‐structured interviews
* Focused interview style (Robson, 1993), which would
* Interview setting not specified apart from "... interviewed at a time and location
allow for flexibility between and within interviews,
convenient to them [participant]"
whilst maintaining a consistent background framework
* Interview preceded by a general information package on reasons for interview, but no
* Interview setting not specified apart from "...
specific information relating to conceptualisation of MT
interviewed at a time and location convenient to them
[participant]"
* Interview preceded by an information package on
reasons for interview, but no specific info relating to
conceptualisation of MT

Journal of Applied
Sport Psychology

1) Develop a greater understanding of what MT is within cricket
2) Identify how existing mentally tough English cricketers
developed their MT

Journal of
Intercollegiate Sport

* one‐on‐one qualitative semi‐structured
interviews
Explore NCAA Div 1 athlete's perceptions of MT, focussing on the 3
* Interview guide with elaboration probes (Patton,
areas of:
2002) was based on MT literature, psych
a) MT attrbutes;
characteristics of successful athletes, & psych of
b) the role of significant others in developing MT; and
excellence (e.g. Gilbert & Trudel, 2004; Gould et al.,
c) strategies that athletes had been exposed to as a way to build
2002; Jones et al., 2002)
MT
* All interviews conducted face‐to‐face by the same
individual.

* one‐on‐one qualitative semi‐structured
interviews
* All interviews conducted face‐to‐face by the same individual.
*Preceeded by a brief discussion via phone about MT & athletes asked if they considered
themselves MT & in what situations did they demonstrate it.

2010

The development and maintenance of mental
Sport Psychologist
toughness in the world's best performers

Examine the development and maintenance of MT, with insights
from performers, coaches, & sport psychologists

* One‐on‐one qualitative semi‐structured interviews
* two interview guides (one for coaches/spt staff &
one for athletes) developed using open‐ended
* One‐on‐one qualitative semi‐structured interviews
questions (Patton, 2002) ‐
* Interviews conducted face‐to‐face
* For performers only, a quant "involvement
* For performers only, a quantitative "involvement progression questionnaire" adapted
progression questionnaire" adapted from Bloom's
from Bloom's (1985) & Cote et al's (2003) 3 career phases of talent & expertise
(1985) & Cote et al's (2003) 3 career phases of talent &
development.
expertise development.
* Interview guides distributed to participants two weeks prior to interview
* Interview guides distributed to participants two
weeks prior to interview
* Interviews conducted face‐to‐face

2008

The development and maintenance of mental Journal of Sports
toughness: Perceptions of elite performers
Sciences

1) Provide insight into how each attribute associated with a
mentally tough performer is acquired(developed).
2) Identify whether MT requires maintenance

* One‐on‐one qualitative semi‐structured interviews
* Interview guide developed as a sequenced script of
questions with a fluid & flexible structure (Patton,
* One‐on‐one qualitative semi‐structured interviews
2002), & attributes associated with the mentally tough
* Interviewed either face to face or via phone
performer from Jones et al. (2002)
* Participants provided with a preparation booklet one week prior to interview
* Interviewed either face to face or via phone
* Participants provided with a preparation booklet one
week prior to interview

Analysis

Analysis summary
(Table 1)

* Analysis in line with general procedures
recommended by Miles and Huberman
(1994)
* Subsequent analysis occurred In line
with the approach by Jones et al. (2002);
analysis guided primarily through the
presentation and discussion of direct
* Analysis guided primarily through the presentation and discussion
quotations from transcripts by two
of direct quotations from transcripts by two members of the
members of the research team.
research team.
* Focus group to "interrogate" 10
* Focus group to "interrogate" 10 categories & emerging themes.
categories & emerging themes.
* Trustworthiness was also emphasized
throughout the whole data collection and
analysis
period via the involvement of the
research team in acquiring and
transcribing the interviews

* Content analysis by 3 investigators
following proceedures recommended by
Miles & Huberman (1994)
* Content analysis by 3 investigators, with analyst triangulation
* To enhance credibility of the data
collection, analysis & conclusions, analyst
triangulation (Patton, 2002) was used.

* Coded into framework dimensions &
subcomponents using a seven step
process by the research team.
* Coding involved deductively analyzing
the transcripts in accordance with Jones
et al.’s (2007) MT framework
* Trustworthiness met through thick
description, recording and
transcribing all interviews, peer‐
debriefing, and member‐checking (cf.
Hanton, Cropley,
Miles, Mellalieu, & Neil, 2007; Jones et
al., 2002, 2007)

* Trustworthiness techniques adopted
included triangulation, peer‐debriefing,
referential adequacy, member checking, * Deductive analysis, including triangulation, peer‐debriefing,
referential adequacy, member checking, thick description, and
thick description, and stepwise
stepwise replication.
replication (Lincoln & Guba, 1985).
* Deductive analysis IAW Jones et al's
(2002) 12 MT attributes

* Coded into framework dimensions & subcomponents using a
seven step process by the research team.
* Coding involved deductively analyzing the transcripts; peer
debriefing, and member‐checking

Cook, C., Crust, L.,
Littlewood, M., Nesti,
M., & Allen‐
Collinson, J.

Driska, A. P.,
Kamphoff, C., &
Armentrout, S. M.

Gucciardi, D. F.,
Gordon, S.,
Dimmock, J. A., &
Mallett, C. J.

Mahoney, J.,
Gucciardi, D. F.,
Mallett, C., J., &
Ntoumanis, N.

Thelwell, R. C., Such,
B. A., Weston, N. J.
V., Such, J. D., &
Greenlees, I. A.

* Thematic content analysis
(Silverman 2001) by members of the
research team
* To enhance trustworthiness, themes
were considered and reviewed by two
other researchers (members of the
research team) independently

What it takes': perceptions of mental
Qualitiative Research
toughness and its development
in Sport, Exercise and
in an English Premier League Soccer Academy Health

* one‐on‐one qualitative semi‐structured interviews
* Interview guide developed to seek an understanding
* one‐on‐one qualitative semi‐structured interviews
Explore coaches & support staff perceptions regarding MT and its of participant thoughts, perceptions, & general views
* interviews face‐to‐face in participant's office
development at an English Premier League (EPL) soccer academy surrounding MT
* No record of whether pre‐reading was provided to participants
* No record of whether pre‐reading was provided to
participants

2012

Elite swimming coaches' perceptions of
mental toughness

Sport Psychologist

a) Determine the specific attributes of MT in swimming
within the four dimensions of MT; and
b) identify the situations and environmental factors that lead to
the development of MT in swimmers

* one‐on‐one qualitative semi‐structured interviews
* Deductive (MT attributes) then
via phone
inductive (MT dev) analysis.
* Interview guide developed in line with Creswell's
* Primary method employed to address
(2007) methods designed to examine each of Jones et * one‐on‐one qualitative semi‐structured interviews via phone
* Deductive (MT attributes) then inductive (MT development)
* Participant's instructed at least one day before the interview to recall one or two mentally trustworthiness was
al's (2007) four dimensional MT framework
analysis, with a system of peer‐debriefing and analyst triangulation.
through a system of peer‐debriefing
tough athletes they had coached within the past five years.
* Participant's instructed at least one day before
(Creswell, 2007) and analyst
the interview to recall one or two mentally tough
triangulation (Patton, 2002).
athletes they had coached within
the past five years.

2009

Understanding the coach's role in the
development of mental toughness:
Perspectives of elite australian football
coaches

Journal of Sports
Sciences

1) Examine the MT development process within an
Australian football context by generating an understanding of the
strategies used by experienced and successful elite coaches; and
2) Generate an understanding of the processes by which these
important individuals cultivate & facilitate as well as impede the
development of those characteristics underpinning MT in AF

* One‐on‐one qualitative semi‐structured interviews.
* Interview schedule consisted of open‐ended
questions & was developed to explore how the key MT * One‐on‐one qualitative semi‐structured interviews.
characteristics from Gucciardi et al.'s (2008) research * Delivered face to face
* Both the interview schedule and Gucciardi et al's (2008) conceptualisation of MT in AF
can be acquired or developed
provided min 3 days prior to the interview
* Delivered face to face, with both the interview
schedule and Gucciardi et al's (2008) conceptualisation
of MT in AF provided min 3 days prior to the interview

1) investigate adolescents' perspectives on MT and its
development across different performance contexts; and
2) Investigate the utility of the bioecological model as an
integrative framework useful for understanding MT and it's
development in adolescent performers

* Coded using a four‐stage
* Two focus groups; brief worksheet in line with PCP
interpretative phenomenological
used initially, followed by group discussions using a
procedure (Storey, 2007) by three
semi‐structured interview guide.
analysts.
* Two focus groups; brief worksheet in line with PCP used initially, followed by group
* Initial coding using four‐stage interpretative phenomenological
* Followed up by one‐on‐one qualitative semi‐
* Subsequently, factors thought to
discussions using a semi‐structured interview guide.
procedure by three analysts.
structured interviews, with questions devised from the
* Followed up by one‐on‐one qualitative semi‐structured interviews, with questions devised contribute to MT development were
* Subsequently, factors thought to contribute to MT development
focus group responses. Only 7 participants were to
analysed alongside the four properties of
from the focus group responses.
were analysed alongside the four properties of the bioecological
garner deeper perspectives about MT
the bioecological model (Brofenbrenner,
* All interviews conducted face‐to‐face
model (Brofenbrenner, 2001)
conceptualisation & development (not breadth)
2001)
* No additional information provided to participants prior to interviews
* All interviews conducted face‐to‐face
* Trustworthiness ensured through three
* No additional information provided to participants
tradional techniques (Lincoln & Guba,
prior to interviews
1985)

2014

2014

2010

Adolescent Performers’ Perspectives on
The Sport
Mental Toughness and its Development: The
Psychologist
Utility of the Bioecological Model

Developing mental toughness:
Perceptions of elite female
gymnasts

International Journal
of Sport and Exercise
Psychology

1) Exploring elite female gymnasts perceptions of the ways in
which MT is developed

* One‐on‐one qualitative semi‐structured interviews.
* Interview guide consisted of fluid & sequenced
structure of questions, in line with prev developmental * One‐on‐one qualitative semi‐structured interviews.
lit (e.g., Connaughton et al., 2008) & was delievered * Interviews conducted face to face
* Participants provided with a definition of MT & key attributes prior to interview
face to face
* Participants provided with a definition of MT & key
attributes prior to interview

* Thematic content analysis
by members of the research team. Subsequently, themes were
considered and reviewed by two other researchers (members of the
research team) independently

* Strauss and Corbin's (1998) grounded
theory methodology, to move from
description, through
conceptual categorizing, to relationship
* Grounded theory methodology to move from description, through
building and theorizing.
conceptual categorizing, to relationship building and theorizing.
* "Constant Comparative Analysis"
* "Constant Comparative Analysis"
(Glaser & Strauss, 1967) as a means of
confirmation and modification to ensure
the emerging framework remains
inherently grounded in the data

* IAW with Côté, Salmela, Baria, and
Russell (1993), two researchers
independently identified and coded
words, phrases, quotes, & sayings
relating to the participants' perceptions
of MT development, then grouped
similar themes into higher order themes,
which were placed into general
dimensions.
* Primarily inductive analysis initially to
allow themese to emerge from
interviews, then deductive in later stages
to ensure appropriate placement into
higher order themes.
* Final phase involved triangular
consensus between first two & a third
researcher to ensure trustworthiness

* Inductive analysis initially by two researchers independently to
allow themes to emerge from interviews, then deductive in later
stages to ensure appropriate placement into higher order themes.
Followed by consensus between the first two & a third researcher.

Weinberg, R., Butt,
J., & Culp, B.

2011

International Journal
Coaches' views of mental toughness and how
of Sport and Exercise
it is built
Psychology

Extend previous findings of MT of athletes to coaches:
1) explore MT attributes from coaches perspectives at the NCAA
level (instead of the elite and sport‐specific samples used in
previous research); and
2) explore strategies used by coaches in an attempt to develop
mentally tough athletes because of the paucity of research
investigating this developmental aspect

* One‐on‐one qualitative semi‐structured interviews.
* In‐depth interview guide consisted of open‐ended * One‐on‐one qualitative semi‐structured interviews.
* Interviews conducted face to face
questions & delievered face to face
* No record of whether pre‐reading was provided to * No record of whether pre‐reading was provided to participants
participants

* Analysis of the interview transcripts
involved each of the three investigators
independently identifying raw data
themes for each question.
* Inductive content analysis, performed by each of the three
* Inductive content analysis IAW
investigators independently identifying raw data themes for each
procedures recommended by Miles
question.
and Huberman (1994).
* Methods of member checking &
analyst triangulation were included
(Patton, 2002)

theoretical basis
(MT/other)

age range

* Existing background MT research by
research team (p.214);
not specified
* Jones et al. (2002) definition of MT; * Gould
et al's (2002) research

* Jones et al. (2002) MT definition
* Psychological characteristics of successful
athletes, & psychology of excellence (e.g.
Gilbert & Trudel, 2004; Gould et al., 2002)

20.0, 0.91

* Jones et al. (2007) MT framework (4
pfr range 25‐48
dimensions & 13 subcomponents)
coaches 40 & 62
* Bloom's (1985) & Cote et al's (2003) 3 career
spt staff 40 & 47
phases of talent & expertise development

* Jones et al. (2002) MT attributes
* Bloom's (1985) career
phases of development

33, 5.3

size, gender, type

ethnicity

12 male,
cultural consensus sample

not specified

15:
9 male & 6 female,
purposive sample

not specified

11:
4 male & 3 female performers, 2
not specified
male coaches, 2 male spt staff
(sport psychs),
purposive sample (from prev study)

7:
5 male & 2 female,
not specified
purposive sample (from prev study)

Sample
location
(country)

England

United States

Australia
England
Canada
Wales

sport/pfce
environment

Cricket

field hockey(2),
volleyball(2),
rowing(1),
soccer(2),
american football(1),
basketball(2),
swimming(2),
track and field(3)

swimming,
athletics, judo, rowing,
pentathlon,
squash, rugby union

artistic gymnastics,
rhythmic gymnastics,
Unknown (nor in
swimming,
orig Jones et al., (2002)
trampolining,
article)
triathlon,
rugby union

Level of experience

"mentally toughest" performers from
1980's & 1990's, as voted by coaches.
All played at international level.
All players had held a top 10 in the
world cricket ratings during career

role
(pfr, coach, spt staff)

performers
(single sport)

Sample characteristics summary (Table 1)

results/
important findings

MT is developed through Environmental influence, Tough
character, tough attitudes, & tough thinking.
12 male cricket players; age range not
These factors interact with the general MT dimensions of
specified; All played at international level for
Developmental factors,’ ‘Personal responsibility,’ ‘Dedication
England. Ethnicity not stated
and commitment,’ ‘Belief ’ and ‘Coping with pressure.’
through a range of global themes.
MT development viewed as a multidimensional construct.

Provided insight into athletes' views on what
constitutes mental toughness in NCAA Division 1, the
important roles of coaches in helping athletes to develop
mental toughness, as well as strategies used to build it.
3 higher order themes in strategies to build MT: Positive but
tough practice environment, Enhancing psych skills, &
teaching MT
Creating a positive but tough practice environment emerged
as a dominant theme to build MT.
Coaches (i.e., coaches' support, coaches' attributes, coaches'
practices), then parents and teammates respectively were
identified as having a role in developing MT
Highlighted the relationship between life skills and MT in
sport
MT development viewed as a unidimensional construct

conclusions

limitations

strengths

Identified global themes compared to
some of Jones et al's (2002) MT
attributes
Broad identification of particicpants as
MT by a large panel of coaches, with
no reported description of what "MT"
means prior

The global themes can readily be compared to Jones et al.’s
attributes of self‐belief, desire/motivation, dealing with
pressure & anxiety, focus (performance related and lifestyle
related), and pain/ hardship.

Interviewer's pre‐existing
relationship & knowledge of the
majority of participants may have
adversely influenced qualitative
processes
Single sport focus

Findings were fairly consistent with previous investigations
(e.g.. Bull et al., 2005; Jones et al., 2002; Jones et al., 2007;
Thelwell et al., 2005) reiterating that MT is made up of
attributes such as the ability to cope with pressure, staying
motivated and persisting despite obstacles, positive mindset,
staying focused despite distractions, and working hard to
achieve goals.
All athletes referred to coaches as being
critical in developing MT.
Creating a positive but tough practice environment emerged
as a dominant theme to build MT.

Sample drawn from specific
population (college athletes) makes * Breadth of both individual & team
sport athletes.
results less generalisable.
Providing athletes with a definition Highlighted the relationship between
as a starting point for discussions life skills and MT in sport.
MT is malleable.
during the interviews may have
influenced the findings.

NCAA Div1 athletes with min 1 yr exp at
performers
this level, identified by their coaches as
(multiple sports)
having "mental toughness qualities"

15 collegiate NCAA Division 1 athletes (9
males, 6 females); Age M=20.0 (SD=0.91);
from a range of sports in USA.
Ethnicity not stated

"Superelite"; Av 7 yrs exp at
international level, having represented
country at olympics/ commonwealth
games.
Coaches/spt staff involved at same int
level between 7‐20yrs

performers(7)
coaches(2)
spt staff(2)
(multiple sports)

Investigated the development and maintenance of MT in
relation to Jones et al.’s (2007) four dimensions and 13
subcomponents.
Programs should initially concentrate on skill mastery,
MT development & maintenance occurred over four distinct enjoyment, competitiveness, a disciplined and structured
training regimen, and finally, building a belief of superiority None of the coaches or
career phases: three developmental phases, and one
11 respondents (4 male & 3 female
sport psychologists had worked
(Feltz, Short, & Sullivan, 2008).
performers, 2 male coaches, 2 male sport maintenance phase.
with superelite performers during
psychologists) from a range of sports; aged Factors included: skill mastery, competitiveness, successes, Motivating performers to achieve success in training and
international competitive experience, education and advice, competitions can be achieved by providing expert coaching the first two career phases.
25‐62 years; International experience at
Only investigated the development
and learning from inspirational role models.
the use of psychological skills, access to an understanding
Olympics or commonwealth games for
and maintenance of MT in relation
The subcomponents, ‘belief’ and ‘focus’ (attitude/mindset
either Australia, England, Canada, or Wales. social support network, and reflective practice.
to Jones et al.’s (2007) four
dimension) were viewed as the foundation for MT
Same participants as Jones et al. (2007) but Positive and negative critical incidents were perceived by
dimensions and 13
development and maintenance, and were influenced by
participants to act as catalysts in initiating or enhancing
later.
performance accomplishments, awareness in training, and an subcomponents.
specific components of MT.
Ethnicity not stated.
ability to control focus (see Feltz et al., 2008).
MT development viewed as a multidimensional construct.
Furthermore, skill mastery, a desire to be the best, expert
coaching, and successes in training and competitions, were
highlighted as key factors in the development and
maintenance of MT.

Applied a model to development &
maintenance to MT.
Highlighted the importance of learning
basic and advanced psychological skills
to enhance the development and
maintenance of MT.
Sampled both coaches & performers
with similar findings.

performers
(multiple sports)

MT development is a long‐term process that encompasses a Support for previous conceptualisations of MT attributes (i.e.,
multitude of underlying mechanisms that operate in a
Jones et al., 2002), with support for different development
combined, rather than independent, fashion.
processes involved across three career phases (i.e., Bloom,
In general, these perceived underlying mechanisms related to 1985; early, middle, and later years), as well as specific
7 athletes (5 males, 2 females) from a range
many features associated with a motivational climate, various processes necessary to maitain one's MT.
Cross sectional and retrospective
of sports; Age M=33 (SD=5.3); International
individuals, experiences in and outside sport, psychological Coaches should aim to create a motivational training climate data only.
experience at Olympics or World
skills and strategies, and an insatiable desire and internalized that exposes competitive stressors and encourages friendly Small sample size.
championhips.
Participants primed when provided
rivalry.
motives to succeed.
Same participants as Jones
with interview guide and specific
It is clear from the present findings that athletes, coaches,
3 perceived underlying mechanisms were
et al. (2002) but later.
required to maintain MT: a desire and motivation to succeed and sport psychologists need to become cognisant that MT MT attributes?
Nationality & Ethnicity not stated
that was insatiable and internalized, a support network that development and maintenance is an extensive process.
included sporting and non‐sporting personnel, and effective Indeed, it requires a multitude of underlying mechanisms,
which, rather than working separately, operate collectively to
use of basic and advanced psychological skills.
have a combined and, therefore, more substantial effect.
MT development viewed as a multidimensional construct.

The attributes associated with mentally
tough performers could facilitate life
outside of sport;
therefore, mental toughness could be
explored as a life skill.
Multidimensional focus of
development ‐ specifc MT attributes.
Support for previous
conceptualisations of MT attributes.
Provides insight into athlete
perceptions of MT development.

"Superelite"; Av 7 yrs exp at
international level, having represented
country at olympics, worlds

* Draws on MT research
findings and recommendations from previous
studies (Thelwell et al. 2005, Bull et al. 2005, not specified
Connaughton et al. 2008) alongside our own
theoretical interests

*Jones et al's (2007) four dimensional MT
framework

61.2,10.0

* Gucciardi et al's (2008)
conceptualisation of MT in AF
42,9.62
* Tranckle & Cushion's (2006) research into
factors that facilitate and impede development

* MT framework
adapted from previous mental toughness
15.6,?
definitions (Coulter et al., 2010; Gucciardi et
(range=13‐17yrs)
al., 2008; Jones et al., 2007)
* Bronfenbrenner's (2001)Bioecological Model

* Definition & key
attributes of MT adopted from Jones et al.
(2002)

US: 18.4,2.9
UK: 18,2.9
range=15‐22

8
(gender not spec),
purposive sample

13:
9 male & 4 female,
Purposive sample into snowball
method (initial participants
reccomended other "suitable"
participants)

not specified

not specified

10 female, convenience sample

United States

Soccer

Swimming

coaching exp
(M=31.7 yrs, SD=8.9), with national level
athletes as a minimum.
All have coached swimmers at the
coaches
national level (collegiate and/or club), 10
(single sport)
at world championship level.
4 coaches had been appointed at least
once to coach for the USA national
swim team

11 male,
not specified
purposive sample (from prev study)

18:
9 male & 9 female, purposive
sample

England

Spt staff & coaches:
technical director,
head of education and
"highly experienced"
welfare, head of
with 18 yrs (range 6‐27) of employment
recruitment, fitness
at the professional level
coach, physiotherapist, &
3 senior coaches
(single sport)

not specified

not specified

Australia

Australia

United States and
England

Australian rules
football

academia
music
sport

gymnastics

WAFL and AFL coaches:
Prev head or assist coach of elite AF
team, with State level coaching exp
(M=105,SD=19.5)
& National level coaching exp
(M=107,SD=25.2). Playing exp: (AFL
M=143 games, SD=22.67;WAFL M=73
games; SD=17.65),

coaches
(single sport)

"High performing mentally tough"
adolescents.
Faculty Deans (i.e., Dean of Sport, Dean
performers
of Music, Dean of Studies) at high
performing independent schools were (multiple environments)
asked to identify pupils from sport,
academia, and music to participate in
the study.

Participants were accessed through
coaches & had to have achieved full
performers
international
(single sports)
honors, as per criteria used in previous
research on MT (e.g., Jones et al., 2002)

While participants had clear
ideas about what constitutes MT,
To enhance MT, coaches sought to foster in the young players
they were less aware of how it
two key characteristics: independence and resourcefulness, Many of the key themes that emerged closely resemble those
8 coaching and support staff (age & gender
might be systematically developed.
found in other recent work on coach perceptions of MT
via a challenging but supportive learning environment.
not specified); Professional level (English
Overall the football Academy staff
(Driska et al. 2012; Weinberg 2 et al. 2011) and elite athletes’
While participants had clear ideas about what constitutes
premier league soccer academy);
appeared to have fewer ideas
MT, they were less aware of how it might be systematically perceptions (Jones et al. 2007) in that MT represents a
Nationality and Ethnicity not stated
about how to develop mental
collection of positive psychological variables.
developed.
toughness than did swimming
MT development viewed as a multidimensional construct.
(Driska et al., 2012) or athletics
(Weinberg et al., 2011) coaches.

In terms of MT development, MT swimmers actively accepted
challenge from the coach to become MT, differentiating
themselves from other swimmers by training methodically
and rigorously, handling pressure effectively, and possessing
strong concentration skills.
There were two dimensions: Actions of coaches (1. The coach While confirming eleven of thirteen subcomponents of MT
13 swimming coaches (9 males, 4 females);
was challenging and demanding and had high expectations; previously identified by Jones et al. (2007), the participants
age M=61.2 (SD=10.0); Trained athletes that
identified (a) “coachability” & (b) “retaining psychological
2. The coach’s approach to training and workout planning
have succeeded at national level in USA.
developed MT; and 3. The coach developed a motivational control on poor training days” as previously unidentified
Ethnicity not stated
subcomponents of mental toughness.
climate that fostered MT), &
Actions of swimmers (1. The swimmer prepared methodically
and rigorously; 2. The swimmer used psychological skills
and cognitive strategies; and 3. The swimmer had
experienced and overcame hardship in the sport).
MT development viewed as a unidimensional construct.

11 male Australian football coaches; age
M=42 (SD=9.62); currently coaching state
level or national level in Australia.
Same participants as Gucciardi
et al (2008).
Ethnicity not stated.

5 categories central to coaches role in the development of
MT in AF:
The majority of strategies and mechanisms reported (e.g.
4 categories to facilitate the process (coach–athlete
encouragement, modelling, and motivational climate) are
relationship, coaching philosophy, training environments, and
consistent with previous MT research (e.g., Connaughton et
specific strategies); &
al., 2008) and talent development research (for a review, see
1 to impede the process (negative experiences and
Martindale,
influences).
Collins, & Daubney, 2005).
Participants recognized the crucial role that parents play in
Coaches have the potential to shape the development of a
fostering childhood experiences in which a ‘‘generalized
sport‐specific form of MT through a variety of behaviours,
form’’ of MT can be developed and transformed into a
specific strategies, and their coaching philosophy.
‘‘sport‐specific form’’ of MT through coaching methods in the
football context.
MT development viewed as a multidimensional construct.

MT conceptualized by 9 personal characteristics:
4 personal forces – persistence, drive, high self‐expectations,
and support seeking; and
18 adolescent performers (9 males, 9
5 personal resources – forethought, social intelligence,
females); aged 13‐17 years (M=15.6); Have
heightened awareness, self‐belief, and optimistic thinking.
performed either the highest or second
MT development was predicated on 4 higher order themes:
highest teams or ensembles for sport and
significant others, supportive social processes, critical
music respectively, or within the top 20% of
incidents, and curiosity.
the state cohort for academia in Australia.
The development of personal characteristics that comprise
Ethnicity not stated
MT appear to share consistencies across performance
contexts.
MT development viewed as a multidimensional construct.

While the terminology may differ
slightly, the key attributes of MT
identified by Academy staff are
consistent with existing models of MT
(e.g., Clough et al. 2002; Jones et al.
2007).
Drew on a highly successful élite soccer
Academy, and the extensive experience
and knowledge of the Academy staff ‐
presents the perceptions which are
grounded in actual experiences and
observations, not ideals.

Coaches could only confirm that
MT swimmers used psychological
skills in general, not that swimmers
used psychological skills
specifically with the purpose of
developing their MT.
Single sport focus.

MT is malleable and coachable.
Supported the importance of meaning
for the swimmer; meaningful training
links
the swimmer’s practice achievements
to what he or she could achieve during
competition.

The extent to which the data
generated from just one viewpoint
accurately captures the
development process is
questionable.
Reliance on retrospective accounts
of participants.

MT is malleable.
First examination detailing information
about the ways in which coaches both
positively and negatively impact the
MT development process in Australian
football.

MT is malleable during adolescence,
and gives rise to the possibility of
initiating positive development of MT
& subsequent performance into
Cross‐sectional data
adulthood.
Whilst similar across performance contexts, some difference collection limits the exploration of
Using adolescent performers
the effects of experiences and
between previous MT definitions and the current study
provided an opportunity to alleviate
growth on MT development.
existed.
methodological concerns such as
Furthermore, the nine MT characteristics identified aligned The use of a broad range of
retrospective recall bias & provide
adolescent ages decreases
with those reported in Conaughton et al's (2011) review,
insight into personal characteristics
although 'control' and 'physical toughness' did not emerge in generalisability of the results, as
considered most important during a
does the higher SES status of the
the current study.
critical developmental stage.
sampled schools.
The development of personal
characteristics that comprise MT
appear to share consistencies across
performance contexts.

Four general dimensions that contributed to gymnast
development of MT: sport process, sporting personnel, non‐
10 female gymnasts; aged 15‐22;
Support provided for previous research findings that MT
sporting personnel, and environmental influences.
International level competitors from United
Athletes and practitioners must be aware that psychological development is a complex phenomenon
States and England; Ethnicity not stated.
skills training is just one mechanism for developing MT.
MT development viewed as a unidimensional construct.

Providing prior definitions of
MT & attributes may have led
participants to respond in certain
ways.
Just because athletes were
identified as elite does not
automatically mean that they were
mentally tough.
Examined the development
of mental toughness en bloc, as
opposed to specific attributes.
Did not explore how MT might be
maintained.

MT is malleable.
Identified some differences in MT
development between US & UK,
indicating cultural differences.
Results suggest that practitioners
should not only consider a number of
factors when attempting to develop
MT, but also that tailored interventions
are necessary.

* Existing MT literature (no further detail).
* "...explore MT
during a time‐frame that is considered critical
not specified
to an athletes career (i.e. varsity sport at the
collegiate level) in the US" (p.159)

10:
5 male & 5 female,
purposive sample

white ethnicity

United States

tennis, golf,
volleyball, baseball,
basketball, swimming,
ice skating, track &
field, hockey

NCAA Div1 for min 10yrs (Range 10‐22
yrs; M=11.9,SD=3.66). Had to have won
coaches
a minimum of Division 1 conference
(multiple sports)
level competition, with approx 60%
winning percentage.

General view that MT can be developed, but coaches still
sought to recruit athletes that showed some MT already.
10 coaches (5 males, 5 females) from a
Higher‐order MT attribute themes: psychological skills,
range of sports; Age not specified; NCAA
motivation to succeed, resilience.
Division 1 experience of 10 years minimum
Strategies to develop MT themes: tough physical practice
in USA.
environ, positive mental environment, providing MT learning
White ethnicity
opportunities.
MT development viewed as a unidimensional construct.

Themes tended to overlap with existing literature, indicating
a good deal of similarity between athletes and coaches on
what constitutes mental toughness.
Supports existing literature that highlighted coaches play an
important role in athletes’ psychological development (e.g.,
Gould et al., 2002).
Creating a "positive mental environment" identified as
particularly important when building confidence &
persistence.
Creating a "tough physical practice environment" identified
as important to build resilience.
Helping athletes develop game plans & constructively learn
from strengths & weaknesses should become an important
part of practice

Focus on NCAA coaches decreases
generalisability.
Explored only subjective views of
coaches about building MT.
Breadth of sports covered.
Individual coaches views of
Evidence that coach & athlete views of
what constitutes MT can influence
MT attributes oftentimes overlap.
strategies used to develop it.
Provides insight into strategies coaches
Research "did not set out to explore
use to develop MT.
strategies used to build specific MT
attributes, rather it explored a
broader understanding of the
concept" (p.170).

