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Abstract  Non-contact injuries in US collegiate athletics during offseason have increased. Despite the widespread 

acceptance of mental toughness (MT) training in the strength and conditioning world, coaches do not tend to measure the 

effectiveness of their regimens. Strength and conditioning coaches (SCC) tend to design mostly physical and not 

psychological protocols to increase MT. Purpose: Triggered by current incidents in Big 12, in Pac-12, and most recently, in 

Big Ten -in which SCCs were purportedly involved, researchers attempted to investigate the effectiveness of an offseason 

physical training protocol on the MT levels of Division I rowers. Methods: Fourteen student-athletes and their strength and 

conditioning coach (multi-rating) assessed, via Qualtrics, the players’ levels of MT using the Mental Toughness Index (MTI). 

Results: No statistically-significant effect was found between pre- and post-offseason intervention [F (1, 54) = 0.13, p = 0.71] 

nor between the perception of that effect between players and coach [F (1, 54) = 1.23, p = 0.27]. Conclusions: The levels of 

athletes’ MT between the pre- and post-intervention measurements did not increase significantly and the perceptions of the 

assessors were not significantly different either. Therefore, the results suggest that the intervention did not work in regard to 

increasing the MT levels of the team. Furthermore, the MTI scores indicate coach-athlete compatibility in recognizing this 

theoretical construct. In an effort to support the student-athletes’ well-being and avoid similar media backlash, more similar 

research projects are crucial so as to move from anecdotally-based to evidence-based strength and conditioning MT training 

protocols. However, during that attempt, coaches need to share their protocols for reasons of evaluation and replication. 
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1. Introduction 

“The CSCCa extends its deepest sympathy to the family of 

University of Maryland offensive lineman Jordan McNair. 

Furthermore, we are extremely distressed by the media 

reports regarding the culture of the Maryland Football 

Program, especially the alleged involvement of the strength 

and conditioning program. Every athlete deserves a positive, 

constructive environment in which to work and train to 

develop his/her full athletic potential safely and effectively…” 

[10] 

The popularity of the term mental toughness (MT) in 

scholarly but also in non-scholarly (i.e., practice) sport 

settings in the past two decades is well recognized [16]. In 

addition, even if there is no consensus on its exact definition  
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(e.g., [3, 16, 25]), MT’s worldwide cultural relevance, even 

in non-English-speaking countries, has started being 

uncovered (e.g., [21, 29]).  

However, incidents, such as the ones in Big 12 [5], in 

Pac-12 [23], and most recently, in Big Ten [34] have once 

again raised concerns in the U.S. strength and conditioning 

community (see example of statement above). These 

concerns focus on the safety and effectiveness of 

anecdotally-based, military-style, strength and conditioning 

protocols usually occurring in the offseason and designed to 

challenge student-athletes’ psychological attributes, such as 

MT. 

A review of the literature uncovers that the majority of MT 

research is mainly correlational [42]. For example, MT has 

been correlated with positive mental health outcomes (e.g., 

stress, depression; sleep quality; [9, 14, 30]), as well as 

recognized predictors of performance (e.g., motivation, 

self-efficacy; [15, 35]). Moreover, in the limited 

interventional MT research, the prescribed protocols are 

mainly psychological and not physical (e.g., [1, 6, 7, 17, 18, 

27, 36, 38, 40]). Nevertheless, SCCs prescribe mainly 

physical training protocols [33]. 
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Preliminary data have indicated that collegiate SCCs are 

not aware of the existence of specific psychometric tools 

and/or do not use any to measure the effect of their 

interventions on the MT levels of their athletes (e.g., [43]). 

So, how do SCCs know if they prescribe safe and effective 

offseason MT training protocols (dose-response relationship; 

[2])? This study focuses on the effectiveness of such an 

offseason training regimen in a National Collegiate Athletics 

Association (NCAA) Division I (DI) rowing team. 

Among other groups, female athletes remain 

underrepresented in applied Sport Psychology research [45]. 

Rowing is the oldest intercollegiate sport in the United States 

[46]. However, NCAA sanctions women’s rowing, but not 

men’s. Rowing, along with softball, bowling, and beach 

volleyball is played by female student-athletes only in DI 

NCAA. Rowing is a spring sport, which –as shown in Table 

1– has presented noteworthy progress [32]. Nonetheless, it 

has not been researched as much.  

Table 1.  NCAA Division I Rowing Participation Rates 

 Year 

Participation 1981-1982 2016-2017 

Number of student-athletes 862 5,600 

Number of teams 28 89 

Based on the information presented above, the purpose of 

the study was dual: to measure the effectiveness of the 

offseason physical training protocol on the MT levels of a 

NCAA DI rowing team, while investigating possible 

differences in the perception of that effect between athletes 

and strength coach.  

Therefore, there are two hypotheses: 

1.  Compared to pre-intervention, the post-intervention 

levels of athletes’ MT will increase and 

2.  The perceptions of the SCC and student-athletes on 

the effect of the intervention (over time) will be 

significantly different. 

2. Method 

2.1. Experimental Approach to the Problem 

The study followed a quasi-experimental, one-group 

pretest-posttest model. The research problem was suited for 

this kind of design, since the intervention was performed to 

all active athletes (i.e., no control group). Data were 

collected using an instrument (i.e., MTI). However, 

multi-rating was performed (i.e., player, strength coach). 

2.2. Participants 

The rowers of a DI NCAA institution were the target 

population (i.e., inclusion criteria). All participants were part 

of the same team (criterion-based purposive sample). All 

players were contacted. Thus, there was no random selection 

of participants. Fourteen rowers agreed to participate 

(Mage=20.36, SD=1.01). 

2.3. Instrument 

Data collection was performed though the Mental 

Toughness Index (MTI; [32]). MTI is a self-report MT 

measure and includes eight items (see Appendix). MTI’s 

scores were found to be reliable and the inferences of those 

scores valid [11, 20, 24].  

Gucciardi et al. conceptualize MT1 as one-dimensional 

and as a caravan of personal resources [20]. Based on that, 

each item (i.e., question) of MTI is designed to correspond to 

each one of those resources. In more detail, item 1 measures 

generalized self-efficacy, item 2 emotion regulation, item 3 

attention regulation, item 4 success mindset, item 5 

buoyancy, item 6 overcoming adversity, item 7 context 

knowledge, and item 8 optimistic style.  

2.4. Procedures 

After the Institutional Review Board (IRB) approval, the 

survey was uploaded on Qualtrics (www.qualtrics.com). 

After the Athletic Department shared the players’ email 

addresses, all rowers received individualized links. The 

participants were then able to go online and complete the 

survey. The procedure was performed twice, before and after 

offseason. This specific phase of periodization was chosen 

since it is the only period of the year, when DI SCCs are 

almost fully in charge of the training. Consequently, in that 

phase of training the researchers could control for more 

extraneous variables. 

Due to established (a) limitations of self-reporting (e.g., 

under/overstimation of perception; [13]) and (b) implications 

of perception (perception-action coupling; [22]), the players 

were rated by their SCC, as well. Multi-rating was chosen in 

order to promote triangulation of the scores. Although 

triangulation enhances the validation of the data through 

cross-verification from multiple sources, a very limited 

number of MT researchers have used it and/or have looked 

for discrepancies in perceptions of different assessors (e.g., 

[12, 17, 18, 40, 47]). 

2.5. Statistical Analyses 

The researchers were interested in examining (a) the effect 

of MT training protocols on DI rowers and (b) possible 

differences in the perception of that intervention effect 

between athletes and coach. Total MT scores were calculated 

by adding the scores per item (range of scores per item: from 

one to seven). As mentioned before, MTI consists of eight 

items. As a result, total MT scores could range from eight to 

56. A one-way ANOVA was used to examine 

pre-intervention and post-intervention levels of athletes’ MT. 

A one-way factorial ANOVA design was used to assess the 

coach’s and student-athletes’ responses on MTI between pre- 

and post-intervention. All statistical analyses were 

performed using JMP (Pro 14.0) [37]. 

                                                             
1
 “…a personal capacity to produce consistently high levels of subjective (e.g., 

personal goals or strivings) or objective performance (e.g., sales, race time, 

GPA) despite everyday challenges and stressors as well as significant 

adversities.” (20, p. 31). 
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3. Results 

The summary statistics are presented in Table 2 

(Mscore=40.30, SD=5.43). The results represent both the two 

self-assessments from the 14 athletes (n=28) and the two 

assessments of the athletes from the SCC (n=28). Therefore, 

the total number of measurements considered is 56. 

Table 2.  Summary Statistics for MT Scores (n=56) 

Statistic Count 

Mean 40.30 

Standard Deviation 5.43 

Standard Error Mean 0.73 

Upper 95% Mean 47.76 

Lower 95% Mean 44.85 

Minimum 26 

Maximum 55 

Below, the results are going to be presented in two phases. 

First, the authors are going to present those concerning the 

effectiveness of the MT training protocol and check whether 

the first hypothesis is accepted. Then, they will move to the 

second hypothesis by presenting the results in regard to the 

perceptions of athletes and SCC. Unless otherwise stated,   

p < .05. 

It is noteworthy that ANOVA assumptions for MT scores 

were checked. In more detail, using the normal quantile plot, 

MT scores were found to be normally distributed and 

equality of variance was checked with Levene test: F (1, 54) 

=1.8, p = 0.19.  

3.1. Did the Intervention Work? 

As shown in Table 3 and Figure 1, on average, MT levels 

increased post intervention. However, no statistical 

significance was found between pre- and post-values: F (1, 

54) = 0.13, p = 0.71. Therefore, the first hypothesis is 

rejected. 

 

Figure 1.  One-way ANOVA means for pre- and post-intervention athletes’ 

MT levels 

 

Table 3.  MT Mean Scores by Time (n=28) 

Level Mean Standard Error Lower 95% Upper 95% 

Post 46.5714 1.0344 44.498 48.645 

Pre 46.0357 1.0344 43.962 48.110 

3.2. Did Athletes and Coach have Different Perceptions 

on the Effect of the Intervention (over time)? 

As shown in Table 4 and Figure 2, there is a pattern of 

student-athletes perceiving the effect of the intervention as 

more substantial compared to the SCC. However, no 

statistical difference was observed: F (1, 54) = 1.23, p = 0.27. 

Therefore, the second hypothesis is rejected. 

Table 4.  MT Mean Scores by Assessor (n=28) 

Level Mean Standard Error Lower 95% Upper 95% 

Athlete 47.1071 1.0241 45.054 49.160 

Coach 45.5000 1.0241 43.447 47.553 

 

Figure 2.  One-way ANOVA means for athletes' and coach's perceptions 

on effect of offseason intervention on athletes’ MT levels 

In addition, a one-way ANOVA factorial design was used 

to examine potential interaction between assessor and time. 

The analysis, displayed in Figure 3, revealed that there is no 

interaction between assessor and time: F (1,1) = 0.57, p = 

0.45. 

 

Figure 3.  Least square means plot for athlete/coach and pre/post 

perceptions on effect of offseason intervention on athletes’ MT levels 
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4. Conclusions 

The purpose of this study was to investigate, using a 

quasi-experimental design, the effect of an offseason 

physical strength and conditioning training protocol on the 

levels of MT of a team of NCAA DI rowers, while 

examining possible differences in the perception of that 

effect between athletes and coach. Data were collected from 

14 student-athletes and their SCC through an inventory, 

MTI. 

The levels of athletes’ MT between the pre- and 

post-intervention measurements did not increase 

significantly and the perceptions of the assessors were not 

significantly different either. Therefore, both hypotheses 

were rejected. 

In other words, despite the initial prediction of the SCC, in 

our case, the intervention did not work in regard to 

increasing the MT levels of the team. Unexpectedly, too, the 

results may indicate coach-athlete compatibility in 

recognizing this theoretical construct. 

4.1. Limitations and Delimitations 

This research is not immune to limitations or delimitations. 

Therefore, the inferences of the results should be interpreted 

and generalized with caution. In more detail: 

(A) Although the inclusion and exclusion criteria were 

well established and there were no missing data, not all 

eligible participants were enrolled. That affects the 

extrapolation of the inferences of the results negatively; 

(B) The coach indicated that the same intervention was 

consistently applied to the participants. He did not agree to 

clearly describe it though. Therefore, sufficient details to 

allow the work to be reproduced by an independent 

researcher cannot be provided; 

(C) The outcome measure was clearly defined, MTI is a 

psychometrically-sound instrument, and assessment from 

the coach was included to increase validity of the inferences 

of the results. Nevertheless, the person prescribing and 

applying the intervention (i.e., the strength coach) was the 

same person conducting the outcome assessment. No 

blinding of outcome assessors raises questions about 

possible bias; and 

(D) While the reported study results documented the (lack 

of) statistical significance for the changes in MT levels, the 

dependent variable was not measured more than once before 

and after offseason. The absence of multiple measurements 

with the same result decreases the confidence on the 

inferences of the results of this study. 

4.2. Future Research 

While this research project focused on DI rowing, more 

research is recommended in the other two NCAA divisions 

as well in other DI rowing programs. Most importantly, 

although the authors tried to enhance the validation of the 

data including the SCC as an assessor, due to possible bias, 

another source could lead towards a more efficient 

triangulation. For instance, Cowden, Anshel, and Fuller 

(2014) chose to use the sport coach. However, during 

offseason and due to NCAA regulations and restrictions, the 

sport coach may not be able to accurately assess their players. 

A possible better choice could be the head SCC who could 

design the protocol, but that protocol would be implemented 

by somebody else, such as an assistant SCC. 

Furthermore, based on the needs of coach, the analysis of 

the data can be performed by: (a) athlete (i.e., “Who has the 

highest/lowest total MT score”), (b) by question (e.g., 

“Which MT resource is the team’s strength or weakness?”), 

(c) years in the program (e.g., “On average, how much time 

does it take for the ‘MT culture’ of the program to 

significantly affect the athlete’s MT levels?”), and (c) other 

demographics (e.g., position, race, gender). 

4.3. Practical Implications 

The National Strength and Conditioning Association 

(NSCA) and the Collegiate Strength and Conditioning 

Coaches association (CSCCa), the two leading authorities in 

the US collegiate strength and conditioning field, have both 

endorsed “The Inter-Association Task force for Preventing 

Sudden Death in Collegiate Conditioning Sessions: 

Best-Practices Recommendations” [39, 44]. In addition, the 

majority of National Collegiate Athletic Association 

Autonomous 5 Division I (A5DI) institutions have 

implemented more rigorous cardiovascular screening than 

just history and physical [28]. 

The exact cause of the University of Maryland event is 

likely multifactorial. Unfortunately though, analogous 

incidents will most likely happen again, since there are 

factors, such as primordial, which are difficult to detect or 

avert [2]. 

4.3.1. What can SCCs do to Prescribe Safe and Effective 

Protocols? 

There are 6,000 teams and 170,000 student-athletes in DI 

programs [31]. How can the SCC, who spends the most 

“countable hours” with student-athletes compared to other 

coaches (i.e., NCAA Bylaw 17), ensure that their protocols 

are safer and more effective? 

Although it may not always be practical to conduct 

research with control groups in DI institutions and metric 

arbitrariness is usually a concern when using inventories   

[4, 8], just “body language” should not be enough anymore 

[43], if the profession wants to attack the lack of 

empirically-based practices [19]. 

As shown above, MT has been consistently correlated 

with performance predictors. The method to develop it 

though through safe and effective physical protocols remains 

vague. At the same time, there are (a) official positions from 

the professional organizations of the field to move towards 

evidence-based practices (e.g., [26]) and (b) preliminary 

evidence through published [43] and unpublished data [41] 

that verify that SCCs ask for research that measures the 

effectiveness of their training protocols. Therefore, there has 
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to be an intentional and collective effort from the 

practitioners themselves to not only keep participating in 

similar research projects, but also to share their protocols. By 

sharing, other professionals could draw conclusions, 

evaluate and adjust their regiments, and in the end, the field 

of strength and conditioning could shift away from 

anecdotally-based practices and the negative issues related to 

them. 

Appendix  

Mental Toughness Index 

INSTRUCTIONS: Using the scale below, please indicate 

how true each of the following statements is an indication of 

how you typically think, feel, and behave as an athlete. 

Remember: There are no right or wrong answers. So, be 

as honest as possible.  

 

1 2 3 4 5 6 7 

False, 100% of the time      True, 100% of the time 

 

1 
I believe in my ability to 

achieve my goals 
1 2 3 4 5 6 7 

2 
I am able to regulate my focus 

when performing tasks 
1 2 3 4 5 6 7 

3 
I am able to use my emotions to 

perform the way I want to 
1 2 3 4 5 6 7 

4 I strive for continued success 1 2 3 4 5 6 7 

5 
I execute my knowledge of what 

is required to achieve my goals 
1 2 3 4 5 6 7 

6 
I consistently overcome 

adversity 
1 2 3 4 5 6 7 

7 

I am able to execute appropriate 

skills or knowledge when 

challenged 

1 2 3 4 5 6 7 

8 
I can find a positive in most 

situations 
1 2 3 4 5 6 7 

 

REFERENCES  

[1] Abdelbaky FM. Impacts of mental toughness program on 20 
km race walking. Ovidius University Annals, Series Physical 
Education & Sport/Science, Movement & Health 12: 67-71, 
2012. 

[2] American College of Sports Medicine. ACSM’s Guidelines 
for Exercise Testing and Prescription. 2017. 

[3] Anantasagar TA, Kassi; Stamatis, Andreas; and Papadakis, 
Zacharias Mental Toughness in Sport: Moving towards 
conceptual clarity and consensus. International Journal of 
Exercise Science 2, 2018. 

[4] Andersen MB, McCullagh P, and Wilson GJ. But what do the 
numbers really tell us?: Arbitrary metrics and effect size 
reporting in sport psychology research. Journal of sport and 
exercise psychology 29: 664-672, 2007. 

[5] http://www.espn.com/college-football/story/_/id/10588363/
william-lowe-files-suit-rhabdo-injuries. Accessed August 
27/2017. 

[6] Bell JJ, Hardy L, and Beattie S. Enhancing mental toughness 
and performance under pressure in elite young cricketers: A 
2-year longitudinal intervention. Sport Exerc Perform 
Psychol 2: 281-297, 2013. 

[7] Bhambri E, Dhillon PK, and Sahni SP. Effect of 
psychological interventions in enhancing mental toughness 
dimensions of sports persons. Journal of the Indian Academy 
of Applied Psychology 31: 63-68, 2005. 

[8] Blanton H and Jaccard J. Arbitrary metrics in psychology. 
American Psychologist 61: 27, 2006. 

[9] Brand S, Gerber M, Kalak N, Kirov R, Lemola S, Clough P, 
Puhse U, and Holsboer-Trachsler E. Adolescents with greater 
mental toughness show higher sleep efficiency, more deep 
sleep and fewer awakenings after sleep onset. J Adolesc 
Health 54: 109-113, 2014. 

[10] https://www.cscca.org/news/newsroom?job=detail&id=121. 
Accessed August 16/2018. 

[11] Cowden RG. Mental Toughness Inventory: Factorial validity 
and ethnic group measurement equivalence in competitive 
tennis. Curr Psychol: 1-6, 2018. 

[12] Cowden RG, Anshel MH, and Fuller DK. Comparing 
Athletes’ and Their Coaches’ Perceptions of Athletes’ Mental 
Toughness Among Elite Tennis Players. Journal of Sport 
Behavior 37: 221-232, 2014. 

[13] Delroy L. Paulhus SV. The Self-Report Method, in: 
Handbook of research methods in personality psychology. 
New York, New York: Guilford, 2007. 

[14] Gerber M, Kalak N, Lemola S, Clough P, Perry JL, Puhse U, 
Elliot C, Holsboer-Trachsler E, and Brand S. Are adolescents 
with high mental toughness levels more resilient against 
stress? Stress and health : journal of the International Society 
for the Investigation of Stress 29: 164-171, 2013. 

[15] Gucciardi DF. Mental toughness profiles and their relations 
with achievement goals and sport motivation in adolescent 
Australian footballers. Journal of sports sciences 28: 615-625, 
2010. 

[16] Gucciardi DF. Mental toughness: progress and prospects. 
Current Opinion in Psychology 16: 17-23, 2017. 

[17] Gucciardi DF, Gordon S, and Dimmock JA. Evaluation of a 
mental toughness training program for youth-aged Australian 
footballers: I. A quantitative analysis. J Appl Sport Psychol 21: 
307-323, 2009. 

[18] Gucciardi DF, Gordon S, and Dimmock JA. Evaluation of a 
mental toughness training program for youth-aged Australian 
footballers: II. A qualitative analysis. J Appl Sport Psychol 21: 
324-339, 2009. 

[19] Gucciardi DF, Gordon S, Dimmock JA, and Mallett CJ. 
Understanding the coach's role in the development of mental 
toughness: Perspectives of elite Australian football coaches. 
Journal of sports sciences 27: 1483-1496, 2009. 

[20] Gucciardi DF, Hanton S, Gordon S, Mallett CJ, and Temby P. 
The Concept of Mental Toughness: Tests of Dimensionality, 
Nomological Network, and Traitness. Journal of Personality 



 International Journal of Sports Science 2018, 8(5): 152-157 157 

 

 

83: 26-44, 2015. 

[21] Gucciardi DF, Zhang C-Q, Ponnusamy V, Si G, and Stenling 
A. Cross-cultural invariance of the mental toughness 
inventory among Australian, Chinese, and Malaysian athletes: 
a bayesian estimation approach. Journal of sport and exercise 
psychology 38: 187-202, 2016. 

[22] Heuer H, & Sanders, A. Perspectives on perception and 
action. New Yok, NY: Routledge, 2016. 

[23] http://www.espn.com/college-football/story/_/id/18491292/t
hree-oregon-ducks-football-players-hospitalized-strength-co
nditioning-workouts. Accessed May 1/2017. 

[24] Li C, Zhang CQ, and Zhang L. Further Examination of the 
Psychometric Properties of the Mental Toughness Inventory: 
Evidence from Chinese Athletes and University Students. 
Curr Psychol: 1-7, 2017. 

[25] Lin Y, Mutz J, Clough PJ, and Papageorgiou KA. Mental 
toughness and individual differences in learning, educational 
and work performance, psychological well-being, and 
personality: A systematic review. Frontiers in Psychology 8, 
2017. 

[26] Lloyd RS, Cronin JB, Faigenbaum AD, Haff GG, Howard R, 
Kraemer WJ, Micheli LJ, Myer GD, and Oliver JL. National 
Strength and Conditioning Association position statement on 
long-term athletic development. J Strength Cond Res 30: 
1491-1509, 2016. 

[27] Mahoney JW, Ntoumanis N, Gucciardi DF, Mallett CJ, and 
Stebbings J. Implementing an Autonomy-Supportive 
Intervention to Develop Mental Toughness in Adolescent 
Rowers. J Appl Sport Psychol 28: 199-215, 2016. 

[28] Miars CW, Stamatis A, Morgan GB, and Drezner JA. 
Cardiovascular Screening Practices and Attitudes From the 
NCAA Autonomous “Power” 5 Conferences. Sports Health 0: 
1941738118775039, in press. 

[29] Morgan GB, Stamatis A, Papadakis Z, Mougios V, Bogdanis 
G, and Spinou A. Cross-cultural Invariance Of The Mental 
Toughness Index Among American And Greek Athletes. 
Medicine & Science in Sports & Exercise 50: 328, 2018. 

[30] Mutz J, Clough P, and Papageorgiou KA. Do individual 
differences in emotion regulation mediate the relationship 
between mental toughness and symptoms of depression? J 
Individual Differ 38: 71-82, 2017. 

[31] http://www.ncaa.org/about?division=d1. Accessed August 
24/2018. 

[32] http://www.ncaa.org/sites/default/files/2016-17NCAA-0472
_ParticRatesReport-FINAL_20171120.pdf. Accessed 16 
August/2018. 

[33] National Strength and Conditioning Association. NSCA 
Certification Handbook. NSCA, ed., 2018. 

[34] https://bleacherreport.com/articles/2790984-maryland-streng
th-coach-rick-court-resigns-in-wake-of-jordan-mcnairs-death. 
Accessed 16 August/2018. 

[35] Nicholls AR, Levy AR, Polman RCJ, and Crust L. Mental 
toughness, coping self-efficacy, and coping effectiveness 
among athletes. International Journal of Sport Psychology 42: 
513-524, 2011. 

[36] Parkes JF and Mallett CJ. Developing Mental Toughness: 
Attributional Style Retraining in Rugby. Sport Psychol 25: 
269-287, 2011. 

[37] SAS Institute. JMP Pro 14.0. 2014. 

[38] Sheard M and Golby J. Effect of a Psychological Skills 
Training Program on Swimming Performance and Positive 
Psychological Development. Int J Sport Exerc Psychol 4: 
149-169, 2006. 

[39] Shurley JP, Todd JS, and Todd TC. The science of strength: 
reflections on the National Strength and Conditioning 
Association and the emergence of research-based strength 
and conditioning. The Journal of Strength & Conditioning 
Research 31: 517-530, 2017. 

[40] Slack LA, Maynard IW, Butt J, and Olusoga P. An Evaluation 
of a Mental Toughness Education and Training Program for 
Early-Career English Football League Referees. Sport 
Psychol 29: 237-257, 2015. 

[41] Stamatis A. Mental toughness in sport: perspectives of Master 
Strength and Conditioning Coaches, in: Educ Psychol. Baylor 
University, 2016. 

[42] Stamatis A, Grandjean PW, and Morgan GB. Training Mental 
Toughness In Sport: A Review And Meta-analysis. Medicine 
& Science in Sports & Exercise 50: 327, 2018. 

[43] Stamatis A, Robinson EL, and Morgan GB. Mental 
Toughness in Collegiate Strength and Conditioning: Widely 
Used, Widely Misunderstood. International Research in 
Higher Education 3: 35-50, 2018. 

[44] http://csccamonthly.com/important-safety-message-from-csc
ca-executive-director-dr-chuck-stiggins/. Accessed August 
22/2018. 

[45] Taylor J. Assessment in Applied Sport Psychology 
Champaign, IL: Human Kinetics, 2017. 

[46] http://www.usrowing.org/rowing-quick-facts/. Accessed 18 
August/2018. 

[47] Βeattie S, Alqallaf, A., Hardy, L., & Ntoumanis, N. The 
mediating role of training behaviours on self-reported mental 
toughness and mentally tough behaviour in swimming. Sport, 
Exercise and Performance Psychology, in press. 

 

 


