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Abstract 
 

This study provides results showing the impact of an integrative psychology and psychophysiology 

program on risk-taking and locus of control of firefighters. Blending proficiency training programs 

combines coaching, lectures, seminars, individual counseling and uses off-line and online tools. It 

includes “creative visualization”, “autogenic training” and a set of physical exercises that help maintain 

subjective well-being and contributes to the professional development of firefighters. According to the 

post-survey, the coaching allowed for significant changes in the measured variables: risk-taking, the locus 

of control, in subjective well-being and job satisfaction. Initially, data cluster analysis identified the risk 

group in a sample of firefighters.  The main characteristic of the group was extreme score values of risk-

taking and external locus of control. The risk-taking decreased to the average values and the external 

locus of control was significantly decreased too after participating in the program “Psychology and 

Biomechanics of Human System”. The program had an impact on self-estimation of cognitive abilities 

such as memorizing, paying attention, and dealing with complex analytical problems, decision making in 

their professional and personal life, according to post-survey. The originality of the program is in 

systematic support using IT technologies, structured feedback, and involvement of the patient in the 

creation of the methodology by himself under leadership coaching. The high degree of individualization 

is a predictor of success. Our system may be useful for other hazardous and high-performance 

occupations.  
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1. Introduction 

Modern educational technologies are focused on becoming a professional and supporting 

professional development. Specialists in the leadership of employees, in the human resources department 

often independently, get the necessary skills, competencies, knowledge for effectiveness in their 

profession, in the industry as well as professional and personal development. The formation of an 

individual trajectory of professional development on the basis of supporting competence and skill courses 

becomes particularly relevant in the professions associated with the risk to life, safety, and rescue. 

A high level of stress load means that support is critical for mental health and job performance, but 

cultural stereotypes make it difficult to ask for help in time. For example, firefighters are regarded as 

invulnerable, many feel embarrassed to ask for help, and available programs can be difficult to navigate 

(Muller, 2018). A program in the mode of training and individual coaching can help support mental 

health and provide additional resources for the initial appeals of firefighters for psychological help. 

Researchers note that social support and attitudes towards psychological support in training have a 

positive effect on firefighters and even reduce the severity of symptoms of psychological trauma and 

post-traumatic stress (Gemma, 2018; Stanley et al., 2018). Explicating human potential in hazardous 

occupations requires social, psychological and educational support (Karabin & Pryazhnikova, 2018).  

In general, the programs that integrate training and coaching, implemented online and offline can 

solve the problems in maintaining professionalism and mental health. The research is dedicated to 

evaluating the effectiveness of one such program for firefighters in Russia.   

 

2. Problem Statement 

The main goals for firefighters training in Russia are technical competencies and a high operating 

speed.  Open published programs from the Ministry of Emergency Situations, Federal Firefighters Service 

of Russia are about difficult skills,  main examples: Universal interactive training complex of fire 

extinguishing equipment MKU-03 , “Interactive simulator of fire extinguishers”, training complex 

“Thermal Smoke Chamber”, includes modules: orientation module “Labyrinth”, Module “Construction 

Crash”, Module “Memory”, Module “Industrial Zone”, Module “Bandage”, Module “System of Contact 

Floor”, Module “Hook-hammer”, Module “Infinite staircase”, “Treadmill” module, fire ground “Lava”, 

“Industrial site”, “Residential zone”, “Console compartment”. Training on all these modules actively 

connects cognitive processes, systems of self-regulation and physical activity (Subachev & Subacheva, 

2008; Zavod spetsial'nogo oborudovaniya «PTS», 2019). At the same time, cognitive or regulatory 

programs are not enough.  

On one hand, the psychology of firefighting and quality of mental performance are significant for 

professional development and subjective well-being of firefighters (Jahnke, Poston, Haddock, & Murphy, 

2016; Wheldon, 2019). On the other hand, cognitive recourses, such as IQ and implicit learning are very 

important for high-performance occupations (Costrikina, 2013). The specificity of programs for 

firefighters is determined by cognitive parameters (Brown, Mulhern, & Joseph, 2002), values and 

motivational features (Skorkin, Karabin, & Kostrikina, 2014), psychological skills and knowledge 

(Gnacinski, Ebersole, Cornell, & Mims, 2015). Researchers note the need to take into account personal 
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and individual characteristics in the therapy and training of firefighters (Psarros et al., 2017).  In general, 

the parameters for employee selection in hazardous and high-performance occupations have much in 

common (Salgado, 2017; Schmidt, Oh, & Shaffer, 2016). 

We chose integrative indicators that are relevant to hazardous occupations, assess subjective well-

being, and review the self-assessments of cognitive processes.   

 

3. Research Questions 

This study considers the following issues: 

-  Influence training and coaching program on psychological indicators of professional firefighters’ 

activity. These are indicators such as risk-taking and locus of control.  

- The opportunity of the program to improve self-assessment of job satisfaction, cognitive abilities 

and physical abilities. 

The practical significance of the research is further enhanced by the fact that the degree of risk is 

not reduced but is transformed into new forms in the modern technogenic world, despite the progress of 

safety and rescue technologies.  

Programs in which the coach conducts an individual development plan through lectures, physical 

training, professional skills, and complex individual work on self-suggestion, creative visualization, and 

individual physical activity may be useful for firefighters and other high-risk professionals, or business 

professionals of various high -performance occupations. 

 

4. Purpose of the Study 

is proving the influence of a specialized program on the indicators of risk-taking and locus of 

control, subjective self-assessments of general well-being and cognitive processes.  

 

5. Research Methods 

1) “The level of subjective control” (a version of the method of “Locus of Control” by J. Rotter 

(adaptation by Bazhin, Golynkina, & Etkind, 1984, p. 154); 

2) Questionnaire to measure the level of empathic tendencies. 

3) The scale of subjective job satisfaction. 

4) The scale of emotional discomfort. 

4) Questionnaire on “Risk-taking level”; 

5) Self-assessment survey of physical condition, physical abilities, self-assessment of and 

cognitive abilities (concentration and switching of attention, the effectiveness of memory, speed and 

accuracy of decision making). 

The results of measurement were processed by ANOVA analysis of variance, and cluster analysis) 

using IBM SPSS mathematical statistical packages, Statgrafics Centurion, Exel. 

The study was conducted from 2012 to 2018 on the basis of the Federal State Budgetary 

Educational Institution of Higher Professional Education “Moscow Training Center Federal Firefighting 

Service”. 
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The sample consisted of 123 people – a student of the Training Center, age – from 20 to 52 years, 

the majority being males (only 9 women in the entire sample). The experiment involved groups of 

ordinary and junior commanding personnel (63 people, age from 21 to 37, the average length of service  – 

1.2 months) as well as officers (60 people, age from 23 to 42, the average length of service – 6.7 years).   

 

6. Findings 

The low level of job satisfaction across the entire sample of subjects served as a starting point for 

testing the “Psychology and Biomechanics of Human System” program. According to Figure 1, only 71.5 

% of all respondents were completely satisfied and the majority of these, officers. These results reflect the 

difficulties both groups face (officers and privates) doing excellent work, often at the risk of their lives. 

Respondents with low job satisfaction accounted for 28.5 % (Fig. 01). This group demanded special 

attention during the program 

 

 

Figure 01.  Job satisfaction 

 

The results of cluster analysis reveal the essence of the propensity to take risks as a parameter 

associated with a focus on external factors, such as luck, favorable circumstances, the promotion of 

others, and the like, that is, externality (Fig. 02). Figure 02 shows how the studied traits are combined. As 

a group with problems, we identify the second cluster consisting of officers and privates who have a high 

level of risk appetite and external control locus. Representatives of the first cluster have average risk-

taking; however, they can demonstrate problems in professional development, due to the pronounced 

external locus of control. The third safe cluster includes only officers, i.e. it did not include the privates. 

http://dx.doi.org/


https://doi.org/10.15405/epsbs.2019.09.02.45 

Corresponding Author: Inna S. Kostrikina 

Selection and peer-review under responsibility of the Organizing Committee of the conference 

eISSN: 2357-1330 

 

 394 

The advantages of cluster analysis as a data processing method are manifested in the fact that a 

psychologist or educational practitioner can form holistic subgroups of participants for remedial and 

advisory work and monitor each participant in the training process accordingly. 

The integrative training and coaching program for firefighters “Psychology and Biomechanics of 

the Human System” was conducted at risk – 30.97 % of the primary sample. 

 

 

 

 

                                                                                 

Figure 02.  Grouping by the locus of control and risk-taking 

 

The group consisted of 18 ordinary firefighters, and 20 officers. The values of cluster centroids by 

the parameter propensity to risk – 10.17; externality – 50.42. Subjects shown to be Questioning of self-

assessment of cognitive properties (attention, operational memory, speed and accuracy of performance) 

and parameters of emotional discomfort, job satisfaction showed a negative character. The subjects of this 

cluster rated their qualities poorly, were not satisfied with the work, and experienced emotional 

discomfort. 

Repeated measurements were carried out 3 months after passing the training part of the program 

and in the process of continuous coaching. The values of the cluster centroides amounted to a risk 

tendency of 9.8, the locus of control is 32. We observed significant changes in the locus of control as well 

as risk taking. 

Significant differences were found in measurable indicators before and after passing the program. 

Mean values in dependent variables with statistically significant differences (GLM, SPSS): 

- locus of control – 29; 

- risk-taking – 7.2.  

Self-estimation parameters: 

- arbitrary influence on its respiration rate, heart rate – 6.7; 

- arbitrary mobilization of physical capabilities – 8.3; 

- paying attention in tasks when performing extinguishing tasks – 7.6; 

- speed and accuracy of actions in occupational situations and in life – 8.6;  

- improvement in attention , focusing, and switching – 7.9.  

Scales: 

Subjective job satisfaction – 9.2.  

Subjective emotional discomfort – 7.2.  
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The influence factor of the program turned out to be significant in the listed parameters, while the 

professional category to which subjects belong, officers or privates, did not show a significant effect on 

the mean values. 

Analysis of feedback from the passage of the program showed the involvement and positive 

perception of firefighters of this impact. In particular, 84 % of the subjects noted that they were resolving 

their questions related to a negative emotional state, depression, which would not have been asked to 

specialists outside the program and would not have taken initiative for external help. The program 

provided them with opportunities to handle their questions. Only 24 % indicated that it was very difficult 

to find additional time for classes, but they managed. The entire group that has completed the program is 

ready to continue further and to involve family members or relatives in physical training in mastering 

visualization techniques. The participants noted the special attractiveness and significance of real, off-line 

lessons, along with the possibility of communicating with a coach via instant messengers. 84 % of 

respondents identified coaching as the most attractive tool for the development of psychological 

knowledge and techniques, e.g. comprehensive coaching of physical activity, autogenic training, 

communication, and visualization to achieve mental well-being is rated by respondents to a maximum of  

9.10 points. The participants (96 %) would like more feedback on their opinions and assessments of 

lectures, more systematic external monitoring of their performance of autogenic and physical training and 

visualization.   

 

7. Conclusion 

A fundamentally new integrative program has been proposed that combines the methods and tools 

of e-learning, coaching, and classical methods of learning. The program is implemented in a 

comprehensive manner from training courses (lectures, seminars) to individual counseling, a group 

training system and a physical training system. The coach supports the fireman on a schedule based on 

acceptance of the fire request and feedback on the passage of the program. An app can be created for the 

program. 

The program for firefighters “Psychology and Biomechanics of the Human System” has an impact 

on both firefighter professional groups, officers and privates, while the privates are more in need of this 

program, because initially the groups of privates that were carriers of negative quality patterns are 

quantitatively higher. These patterns are high risk-taking, high internality, low job satisfaction, low self-

esteem of cognitive and physiological qualities. 

The impact of technologies of autogenic training, creative visualization and individual sports 

training on subjective assessments of cognitive abilities, a physiological state in the future should be 

confirmed by an objective registration of psychological and physiological parameters. The impact of the 

program on the parameters of the locus of control as well as risk-taking and job satisfaction confirms the 

practical significance of the program for firefighters. 

The proposed technologies contribute to the formation of an informational basis for the activities 

of firefighters and also contribute to the formation of a system of professionally important qualities of 

these specialists. 
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The programs and methods developed by us can be used to relieve physiological stress, increase 

awareness of behavior and internal control, adequate risk attitudes for specialists in other professional 

fields and in various spheres of life. Thus, the study requires its continuation in various professional 

groups. 

The using of cluster analysis data can be useful for the formation of training and advisory groups. 

It allows more accurately tracking the dynamics of indicators for working groups. This method allows us 

to objectively segment the database of employees serving by the suggested criteria. We suggest using the 

clustering method to monitor the mental and physiological status of firefighters or other specialists. 

The program will be developing based on feedback from the participants and system external 

measurements of risk-taking, control locus, and cognitive parameters. 

 

References 

Bazhin, E.F., Golynkina, Е.А., & Etkind, А.М. (1984). Metod issledovaniya urovnya sub"yektivnogo 

kontrolya [The method of studying the level of subjective control]. Psikhologicheskiy zhurnal, 

5(3), 152-162. 

Brown, J., Mulhern, G., & Joseph, S. (2002). Incident-Related Stressors, Locus of Control, Coping, and 

Psychological Distress Among Firefighters in Northern Ireland. Journal of Traumatic Stress, 

15(2), 161-168. 

Costrikina, I.S. (2013). Implicit Learning is a General Predictor of Professional Development Success  

and the Achievement of Expert Level. Journal of Educational & Social Research, 3(7), 533-538. 

https://dx.doi.org/10.5901/jesr.2013.v3n7p533 

Firefighters in Crisis: Psychological Distress and Alcohol Abuse. (2018). American Addiction Center. 

March 19.  Retrieved from: https://medium.com/first-responders/firefighters-in-crisis-

psychological-distress-and-alcohol-abuse-92b0fbd3b47b (accessed 27.02.2019). 

Gemma I. (2018). Extinguishing stigma: an examination of firefighter stress, social supports, and 

attitudes towards psychological. The University of British Columbia (Vancouver). Retrieved from: 

http://hdl.handle.net/2429/65573 (accessed 27.02.2019). https://dx.doi.org/10.14288/1.0365960 

Gnacinski, S.L., Ebersole, K.T., Cornell, D.J., & Mims, J. (2015). The Psychology of Firefighting: An 

Examination of Psychological Skills Use Among Firefighters. Medicine & Science in Sports & 

Exercise, 47(5S), 200-330. https://dx.doi.org/10.1249/01.mss.0000478954.25339.e6 

Jahnke, S.A., Poston, W.S., Haddock, C.K., & Murphy, B. (2016). Firefighting and mental health: 

Experiences of repeated exposure to trauma. Work, 53(4), 737-744. 

https://dx.doi.org/10.3233/WOR-162255 

Karabin A.S., & Pryazhnikova E.Yu. (2018). Chelovecheskiy potentsial v prostranstve ekstremal'noy 

professional'noy deyatel'nosti [Human potential in the space of extreme professional activities]. 

Modern Humanities Success, 4, 15-25 [in Rus].  

Muller, R.T. (2018). Firefighters Fight Stress as First Responders. Many suffer in silence as stigma 

prevents firefighters from accessing support. Psychology Today.  Available at: 

https://www.psychologytoday.com/intl/blog/talking-about-trauma/201802/firefighters-fight-stress-

first-responders (accessed 27.02.2019). 

Psarros, C., Theleritis, C., Kokras, N., Lyrakos, D., Koborozos, A., Kakabakou, O., Tzanoulinos, 

G., Katsiki, P., & Bergiannaki, J.D. (2017). Personality characteristics and individual factors 

associated with PTSD in firefighters one month after extended wildfires. Nordic Journal of 

Psychiatry, 72(1), 17-23. https://dx.doi.org/10.1080/08039488.2017.1368703 

Salgado, J.F. (2017). Using ability tests in selection. In H.W. Goldstein, E.D. Pulakos, J. Passmore, C. 

Semedo (Eds.), The Wiley Blackwell Handbook of the Psyhcology of Recruitment, Selection, and 

Employee Retention (pp.115-150). John Wiley & Sons, Editors. 

https://dx.doi.org/10.1002/9781118972472.ch7 

http://dx.doi.org/
https://link.springer.com/journal/10960
https://link.springer.com/journal/10960/15/2/page/1
https://medium.com/@AAC_Tweet?source=user_popover
https://medium.com/first-responders/firefighters-in-crisis-psychological-distress-and-alcohol-abuse-92b0fbd3b47b
https://medium.com/first-responders/firefighters-in-crisis-psychological-distress-and-alcohol-abuse-92b0fbd3b47b
http://hdl.handle.net/2429/65573
https://www.psychologytoday.com/intl/experts/robert-t-muller-phd
https://www.psychologytoday.com/intl/blog/talking-about-trauma/201802/firefighters-fight-stress-first-responders
https://www.psychologytoday.com/intl/blog/talking-about-trauma/201802/firefighters-fight-stress-first-responders
https://www.ncbi.nlm.nih.gov/pubmed/?term=Psarros%20C%5BAuthor%5D&cauthor=true&cauthor_uid=28871848
https://www.ncbi.nlm.nih.gov/pubmed/?term=Theleritis%20C%5BAuthor%5D&cauthor=true&cauthor_uid=28871848
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kokras%20N%5BAuthor%5D&cauthor=true&cauthor_uid=28871848
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lyrakos%20D%5BAuthor%5D&cauthor=true&cauthor_uid=28871848
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koborozos%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28871848
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kakabakou%20O%5BAuthor%5D&cauthor=true&cauthor_uid=28871848
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tzanoulinos%20G%5BAuthor%5D&cauthor=true&cauthor_uid=28871848
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tzanoulinos%20G%5BAuthor%5D&cauthor=true&cauthor_uid=28871848
https://www.ncbi.nlm.nih.gov/pubmed/?term=Katsiki%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28871848
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bergiannaki%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=28871848


https://doi.org/10.15405/epsbs.2019.09.02.45 

Corresponding Author: Inna S. Kostrikina 

Selection and peer-review under responsibility of the Organizing Committee of the conference 

eISSN: 2357-1330 

 

 397 

Schmidt, F.L., Oh, I.S., & Shaffer, J.A. (2016). The Validity and Utility of Selection Methods in 

Personnel Psychology: Practical and Theoretical Implications of 100 Years of Research Findings.  

Retrieved from: https://www.testingtalent.net/wp-content/uploads/2017/04/2016-100-Yrs-

Working-Paper-on-Selection-Methods-Schmit-Mar-17.pdf (accessed 27.02.2019). 

https://dx.doi.org/10.13140/RG.2.2.18843.26400 

Skorkin, D.V., Karabin, A.S., & Kostrikina, I.S. (2014). Napravleniya optimizatsii tsennostno-

motivatsionnykh osnovaniy kak vozmozhnosti prirosta chelovecheskogo potentsiala v sisteme 

deyatel'nosti po protivopozharnoy bezopasnosti [Directions of optimization for value- motivational 

bases are opportunities for growth human potential in the activities of fire safety]. Psychology of 

education, 8, 109-120. [in Rus]. 

Stanley, I.H., Hom, M.A., Chu, C., Dougherty, S.P., Gallyer, A.J., Spencer-Thomas, S… Joiner, T.E. 

(2018). Perceptions of belongingness and social support attenuate PTSD symptom severity among 

firefighters: A multistudy investigation. Psychological Services.  

http://dx.doi.org/10.1037/ser0000240 

Subachev, S.V., & Subacheva, A.A. (2008). Imitatsionnoe modelirovanie razvitiya i tusheniya pozharov v 

sisteme podgotovki spetsialistov protivopozharnoy sluzhby [Simulation modeling of the 

development and extinguishing of fires in the system of training specialists in fire service]. Applied 

Informatics, 4(16), 27-37 [in Rus].   

Wheldon K. (2019). Health & Safety: Mental Performance on and off the Fireground. Retrieved from: 

https://www.fireengineering.com/articles/print/volume-172/issue-1/features/mental-performance-

on-and-off-the-fireground.html (accessed 27.02.2019). 

Zavod spetsial'nogo oborudovaniya  «PTS» [Special equipment plant  «PTS»] (2019). Available at: 

http://pto-pts.ru/produktsiya/trenazhjornye-kompleksy (accessed 27.02.2019). [in Rus].   

http://dx.doi.org/
https://www.testingtalent.net/wp-content/uploads/2017/04/2016-100-Yrs-Working-Paper-on-Selection-Methods-Schmit-Mar-17.pdf
https://www.testingtalent.net/wp-content/uploads/2017/04/2016-100-Yrs-Working-Paper-on-Selection-Methods-Schmit-Mar-17.pdf
https://psycnet.apa.org/doi/10.1037/ser0000240
https://www.fireengineering.com/articles/print/volume-172/issue-1/features/mental-performance-on-and-off-the-fireground.html
https://www.fireengineering.com/articles/print/volume-172/issue-1/features/mental-performance-on-and-off-the-fireground.html
http://pto-pts.ru/produktsiya/trenazhjornye-kompleksy

