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The presented experimental data indicate that at all stages of the long-term training of freestyle wrestlers between the ages 
of 11–12 years old and 17–18 years old there are reliable relationships between the indicators of special and functional readi-
ness. The greatest numbers of reliable relationships have tests on special preparedness – "rushing on the wrestler’s bridge in 
1 minute", "coups on the wrestler’s bridge in 1 minute". The conducted studies confirm the reliably high interconnection of the 
components of special and functional preparedness when training adolescents and young men in wrestling. Separate com-
ponents of these types of training change the information content depending on the stages of preparation, require changes in 
the total and selective amounts of training loads. 

Purpose: explore the relationship of the main components of the special and functional preparedness of adolescents and 
young men engaged in freestyle wrestling at different stages of many years of sports training. 

Material & Methods: the study is organized on the basis of the Olympic College of Ivan Poddubny with the participation of 90 
athletes aged 11 to 18 years. In the course of the experiment, the following methods were used: theoretical analysis, synthesis 
of practical experience, pedagogical testing, pulsometry, reflexometry, heat measurement, mathematical statistics, correla-
tion analysis.

Results: the interrelation of special and functional preparedness of freestyle wrestlers from 11 to 18 years old, studying at 
different stages of sports training, is established.

Conclusions: the study of the problem of the relationship of special and functional preparedness of freestyle wrestlers re-
quires the development of an integrated methodology using the idea of a systems approach. At all stages of athletic training 
for teenagers and young men aged 11–12 years old to 17–18 years old engaged in freestyle wrestling, there are reliable 
relationships between the components of special and functional preparedness. According to the informativeness of these 
indicators vary from the stage of preparation; it requires changes in the volume of training loads of selective and general ori-
entation.

keywords: wrestling, interrelation of types of training, informativeness of components of preparedness, informativeness of 
components of functional preparedness, complex research methodology. 

Volkov, L. & Zakharkiv, S. (2019), "Relationship of special and 
functional preparedness of freestyle wrestlers at different stages 
of sports training", Slobozhanskyi Herald of Science and Sport, 
Vol. 7 No. 3(71), pp. 56-61, doi: 10.5281/zenodo.3371843

ISSN (English ed. Online) 2311-6374
2019, Vol. 7 No. 3(71), pp. 56-61

DOI: 10.5281/zenodo.3371843

Pereyaslav-Khmelnytsky State Pedagogical University 
Gregory Skovoroda, Pereyaslav-Khmelnitsky, 
Kyiv region, Ukraine

introduction

The functionality of an athlete, in the modern sense, [12; 16; 
17] are considered as integral characteristics of the functions 
of human qualities, which directly or indirectly determine the 
effectiveness of competitive activity and constitute the con-
tent of the functional (auxiliary) training. Determining the role 
and influence of means and methods of functional training 
[12], the ratio of components of functional training in conjunc-
tion with the special at different stages form the basis for the 
development of multi-year planning of training loads of both 
general and selective orientation, this applies to all sports, in-
cluding freestyle wrestling.

To achieve positive results, competitive activity requires the 
participation of all body systems from an athlete. But depend-
ing on sports, when performing competitive exercises, there 
are systems that play a major role and supporting auxiliary.

According to scientists [9; 12; 14; 16], the most frequently 
functional state is determined by the central nervous system, 
which accompanies any activity, including sports. Such con-
clusions in sporting martial arts are confirmed by the studies 
of V. Volkov [12], V. Klychko [10], V. Yagel [17]. The studies 
performed are important for sports practice, but, as far as 
freestyle wrestlers are concerned, they are episodic and do 
not carry information about all stages of many years of sports 
training.

The analysis [4; 7; 12; 17] shows that a significant role in the 
training and competitive activities of athletes, including free-
style wrestlers, has a functional state of the cardiovascular 
system, the level of which largely determines the health, per-
formance and adaptive abilities of athletes to physical stress.

The lack of necessary information about the relationship of 
special preparedness and functionality of the cardiovascu-
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lar system of freestyle wrestlers requires research, have both 
theoretical and practical importance not only for wrestling, 
but also for other sports.

purpose of the study: explore the relationship of the main 
components of the special and functional preparedness of 
adolescents and young men engaged in freestyle wrestling at 
different stages of many years of sports training. 

Material and Methods of the research

The studies were organized on the basis of the Olympic Col-
lege of Ivan Poddubny with the participation of 90 athletes 
aged from 11 to 18 years.

All athletes for college went through a preliminary stage of 
preparation and completed the youth category in freestyle 
wrestling.

During the experiment, the following methods were used [8; 
13; 15]: theoretical analysis, generalization of practical expe-
rience, pedagogical testing, pulsometry, reflexometry, heat 
measurement, mathematical statistics. 

In studies in determining the functional capabilities of the ner-
vous system, the device "ДПФІ-1М" was used, and the car-
diovascular system – the Harvard step test and special wres-
tling tests.

Analytical and graphical methods were used to analyze the 
correlation matrices, which allowed to determine reliable re-
lationships between the components of the special and func-
tional preparedness of freestyle wrestlers who study at differ-
ent stages of sports training. 

results of the research

1. the relationship of indicators of special prepared-
ness and reflexometry (ltMr). In previous studies [7], 
it was determined that the most informative indicator of the 
functioning of the nervous system of freestyle wrestlers (great 
weakness) is the dynamics of the latent time of the motor re-
action (LTMR) to sound.

According to research data [3; 8; 10, 11; 17], "strength" and, 
accordingly, "weakness", as the second pole of this property, 
manifests itself in the degree of endurance of the nervous sys-
tem for long-term actions and strong short-term stimulus.

The determination of these indices of the nervous system in 
freestyle wrestlers was carried out using the device "ДПФІ-
1М", in the program of which 10 measurements of the LTMR 
indices in dynamics with different intervals were laid. The re-
sults of the experiment and became the subject of the analy-
sis (Table 1, Figure 1).

initial training, 11–12 years. The analysis of the correla-
tion matrix of the LTMR functional indicators for the sound of 
freestyle wrestlers at the initial sports training stage was reli-

ably interconnected (r=0,62) with the 7th LTMR indicator and 
the component of special preparedness, measured by the 
"rushing on the wrestler’s bridge in 1 minute" test. It should 
be noted that all the values characterizing the level of special 
preparedness of wrestlers at this stage are reliably related to 
each other at the level of r=0,50–0,98. At such a high and reli-
able correlation level (r=0,50–0,90), indicators characterizing 
the functional capabilities of the cardiovascular system are 
interrelated.

So, the analysis of the correlation matrix allows, first of all, to 
note the high correlation interrelation of all ten LTMR dynam-
ics indicators, as well as the indicators characterizing the re-
covery after the wrestling tests.

From the 10 indicators of LTMR, the 2nd, 4th and 7th dimen-
sions have the greatest information content (the number of 
reliable relationships) (Table 1, Figure 1).

preliminary basic training, 13–14 years. Biological pro-
cesses that are characteristic of adolescents 13–14 years of 
age largely affect not only the activity of the development of 
individual body systems, but also the indicators of the forma-
tion of physical [4; 10; 17], including the functional capabili-
ties of the growing organism.

This process requires considerable energy [3; 7; 15], which is 
reflected in the indicators of the interrelationships of the func-
tional and special preparedness of the young wrestlers. So, if 
in the previous, initial stage, we observe a significant amount 
of reliable interrelationships of LTMR indicators and their sig-
nificant informativeness, then at the next stage of basic train-
ing of free-style wrestlers (Table 1) these interrelations disap-
pear. This year, the 2nd, 4th, 6th, and Хr measurements have 
a significant impact on interrelations with other indicators. 

As in the previous stage of preparation, reliable relationships 
are characteristic of indicators characterizing recovery pro-
cesses (HR, beats min-1) both after the wrestling test and the 
Harvard step test.

So, for this stage of training of young wrestlers, it is character-
istic of the fact that the relationship between the LTMR indica-
tors and the components of special preparedness is signifi-
cantly reduced; a decrease is also observed between the 10th 
dimensions of the LTMR.

Specialized basic training, 15–16 years. At all stages of 
sports training, we observe significant changes in the inter-
relations of all types of free-style wrestling training.

If at the previous stage of preparation (13–14 years), reliable 
interrelations between all components of special and func-
tional readiness decreased, then at the stage of specialized 
basic training these interrelations spread.

Thus, theХr LCHRR indicators (Table 1) become the most in-
formative, reliably associated with other dimensions of LTMR 
for sound, and the 4th, 6th and 3rd dimensions of LTMR have 

Volkov, L. & Zakharkiv, S. (2019), "Relationship of special and 
functional preparedness of freestyle wrestlers at different stages 
of sports training", Slobozhanskyi Herald of Science and Sport, 
Vol. 7 No. 3(71), pp. 56-61, doi: 10.5281/zenodo.3371843



58

SlobozhanSkyi herald of Science and Sport 

the greatest informativeness.

It should be noted the reliable relationship between the indi-
cators of special preparedness and recovery indicators (HR, 
beats min-1) after performing a special wrestling test "throws 
for 1 min".

It should be noted the reliable relationship between the indi-
cators of special preparedness and recovery indicators (HR, 
beats min–1) after performing a special wrestling test "throws 
for 1 min".

in-depth specialized training, 17–18 years old. Free-
style wrestlers who undergo a training process at the stage of 
in-depth specialized training (Table 1) – these are athletes of 
high qualification, masters of sports, reflected on the results 
of correlation analysis and informativeness of all components 
of preparedness.

LTMR indicators are interrelated with components of special 
preparedness - wrestling tests, and with indicators that indi-
cate the dynamics of the recovery of the body after perform-

table 1
Summary table of interrelations and informatively of 

reflexometry indicators (ltMr for sound) 
and special preparedness of freestyle wrestlers 

at various stages of preparation

ing a special wrestling test "coups on the wrestler's bridge in 1 
minute". This test, for its part, is interconnected with another 
wrestling test "rushing on the wrestler's bridge in 1 minute" 
(r=0,89).

Regarding the dynamics indicators of LTMR, most of them are 
interconnected at the level of r=0,60–0,90, and the highest 
number of reliable relationships and a high level of informa-
tion content are the 1st, 4th, 6th andХr indicators.

The research results are confirmed (Figure 1) with a special 
analysis of the age characteristics of interrelations at the level 
of r=0,60 LTMR indicators and components of the special 
preparedness of wrestlers at various stages of many years of 
sports training.

2. interrelation of indices of special preparedness and 
tapping metrics (maximum rate of movements). Indica-
tors of the maximum rate of movement, according to many 
researchers [8; 9; 15] and sports practice [3; 7; 10; 11], allow 
us to obtain data on the strength of the nervous system. This 
test, according to Professor E. P. Ilyin [8], allows us to deter-
mine the endurance of the nervous system, and in connection 
with this mandatory condition for the execution of this test is 
the maximum rate.

The results of the analysis of the correlation matrices indicate 
that at the initial preparation stage, the 2nd and 5th indicators 
of tapping metrics are in a reliable relationship with the special 
wrestling test "throws for 1 min" (r=0,55, r=0,59).

fig. 1. age features of interrelations (r>0,6) of func-
tional indicators of ltMr and special preparedness of 
wrestlers at various stages of preparation:
1–10 – measurements; 11 – Хr LTMR; 12 – "rushing on the 
wrestler's bridge in 1 minute"; 13 – "coups on the wrestler's 
bridge in 1 minute"; 14 – HR, beats· min-1; 15 – the number of 
throws; 16 – recovery after throws; 17–19 – recovery.
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This test also has a high degree of informational content with 
another wrestling test – "rushing on the wrestler’s bridge in 
1 minute" (r=0,52) and "coups on the wrestler’s bridge in 1 
minute" (r=0,88). Consequently, this fact confirms the inter-
relation of the indicators of tapping metrics with the indicators 
of the special preparedness of freestyle wrestlers of 11–12 
years.

The determination of the informativeness of the indicators of 
tapping metrics, according to the results of the analysis of 
the correlation matrix (Table 2), makes it necessary to rec-
ognize the 5th dimension (21–25 s) as the most significant in 
the study. This conclusion is also confirmed by further stud-
ies, which determined the age characteristics of interrelations 
(r>0,6) and indicators of the functional and special prepared-
ness of wrestlers at various stages of preparation (Figure 2).

At the stage of preliminary basic training (13–14 years), the 
young wrestlers, like all adolescents, begin puberty, affecting 
the whole growing organism.

The changes are reflected in the results of the correlation 
analysis of the indicators of tapping metrics and the special 
preparedness of young wrestlers. There are no significant 
changes in the relationship, as in the previous age, all the in-
dicators of heating metrics at the level of r=0,70–0,90.

Of the indicators of special preparedness, the highest correla-
tions among themselves are "coups and rushing on the wres-
tler’s bridge in 1 minute". In addition, it should be noted that 
these indicators of special preparedness are interconnected 
with the results of recovery (HR, beats min-1) after performing 
the Harvard step test.

The 1st (1–5 s), 5th (21–25 s), and 3 rd (11–13 s) measure-
ments have the greatest information content (Table 2) of the 
indicators of tapping metrics. The correlation of the recov-
ery (HR, beats min-1) when performing the Harvard step test 
shows high informational content.

At the stage of specialized basic training (15–16 years), the 
number of interrelations of high correlation dependence is 
significantly reduced (Figure 2), and their information content 
also changes (Table 2). The only exceptions are the interre-
lationships of the indicators of heating measurements, which 
testify to their high informativeness (r=0,60–0,90) and the 
4th indicator (16–20 s), which at the level of r=0,50 is inter-
related with the indicator of special preparedness " throws for 
1 min".

At this stage of sports training, reliable connections are at the 
level of r=0,91 "rushing on the wrestler's bridge in 1 minute " 
and " coups on the wrestler's bridge in 1 minute". Significant 
information (Table 2) at this stage have indicators of recovery 
(HR, beats min–1) after performing the Harvard step test (2,3 
minutes) and the special wrestling test "throws for 1 minute".

It should be noted that at the stage of specialized basic train-
ing, the indicators of "coups and rushing on the wrestler’s 

table 2
Summary table of interrelations and informative 

indicators of tapping metrics and special 
preparedness of freestyle wrestlers at 

various stages  of preparation

bridge in 1 minute" show reliable and high correlations with 
recovery (HR, beats min–1) after performing the Harvard step 
test and a special wrestling test.

Further changes in the relationship of special and functional 
preparedness of freestyle wrestlers are observed at the next 
stage of preparation - the stage of advanced specialization 
(Table 2, Figure 2).

Analyzing the correlation matrix, it should be noted that, as 
in the previous stages of preparation, the indicators of tap-
ping metrics are interconnected at a high correlation level 
(r=0,60–0,80), and the 6th is the most informative (26–30 s) 
1st (1–5 s) and 2nd (6–10 s) indicators. From the indicators of 
the special preparedness of "coups and rushing on the wres-
tler’s bridge in 1 minute", which are reliably interconnected at 
the level of r=0,90.

Correlation analysis shows that the recovery (HR, beats·min–1) 
after performing the Harvard step test and the special wres-
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tling test "throws for 1 min" are significantly interrelated.

According to the results of the Harvard step-test, recovery 
(HR, beats min-1) has the most informative indicators of the 
functional status of the cardiovascular system of freestyle 
wrestlers who study at the in-depth stage of sports training. 

conclusions / discussion

Practical application is carried out in the conditions of the 
training process of young wrestlers during training in chil-
dren's youth sports schools and the educational process of 
students in higher education institutions of physical culture.

The theoretical and experimental studies on the problem of 
the relationship of special and functional fitness of adoles-
cents and young men engaged in freestyle wrestling at differ-
ent stages of many years of sports training, allowed us to draw 
the following conclusions:

– studying the problem of the relationship of special and func-
tional preparedness of athletes, including representatives of 
wrestling, need an integrated methodology using the ideas of 
a systems approach;

– to solve the set tasks, a complex methodology was devel-
oped, the contents of which included: pedagogical experi-
ment, pedagogical testing, pulsometry, reflexometry, tapping 
metrics, methods in mathematical statistics;

– results of the research show that at all stages of sports train-
ing for adolescents and young people aged 11–12 years old 
to 17–18 years old engaged in freestyle wrestling, there are 
reliable interrelations between the components of special and 
functional preparedness;

– the highest informational content and a greater number of 
reliable interrelations from the components of special pre-
paredness have the indicators "rushing on the wrestler's 
bridge in 1 minute" and "coups on the wrestler's bridge in 1 
minute";

– depending on the stage of preparation, from the indica-
tors of tapping metrics, the following measurements have the 
largest number of reliable relationships with the indicators of 
special preparedness: initial training – 5 (21–25 s), 4 (16–20 
s), 2 (6–10 s) ; previous basic training – 1 (1–5 s), 3 (11–15 s), 
5 (21–25 s); specialized basic training – 3 (11–15 s), 2 (6–10 
s), 5 (21–25 s); depth specialization – 1 (1–5 s), 2 (6–10 s), 6 

fig. 2. age features of interrelations (r>0,6) of tap-
ping metrics and special preparedness of wrestlers at 
various stages of preparation:
1 – 1–5 s; 2 – 6–10 s; 3 – 11–15 s; 4 – 16–20 s; 5 – 21–25 s; 
6 – 26–30 s; 7 – Σ; 8 – Хr; 9 – HST index; 10 – HR, beats min-1; 
11-13 – recovery; 14 – " rushing on the wrestler’s bridge in 1 
minute "; 15 – "coups on the wrestler’s bridge in 1 min"; 16 – 
HR, beats·min-1; 17 – number of throws; 18 – recovery after 
throws; 19–21 – recovery.

(26–25 s).

It should be noted that at all stages of the preparation of free-
style wrestlers, the recovery indicators (HR, beats min–1) after 
performing the Harvard step test and the special test ("throws 
for 1 min") are reliably associated with components of special 
preparedness. The carried out researches allow to assert that 
during long-term employment by freestyle wrestling there are 
reliable interrelations between indicators of special and func-
tional readiness. By informativeness, these indicators vary 
depending on the stage of preparation, it needs to change the 
volume of training loads, selective and general orientation. 

further research will focus on the development of multi-
year planning of means for special, auxiliary and general 
training, the ratio depending on the stages of preparation and 
the age of freestyle wrestlers.

conflict of interests. The authors declare that no conflict of interest.
financing sources. This article didn’t get the financial support from 
the state, public or commercial organization.

references

1. Boyko, V.F. & Danko, G.F. (2004), Fizicheskaya podgotovka bortsov [Physical training of wrestlers], Olimpiyskaya l-ra, Kiev. (in Russ.)
2. Boyko, Ye.I. (1964), Vremya reaktsii cheloveka [Human Response Time], Meditsina, Moscow. (in Russ.)
3. Volkov, V.L. (2000), Kompleksnaya otsenka bazovoy podgotovlennosti. Sostoyaniya zdorovya, fizicheskaya podgotovlennost, funktsion-
alnye vozmozhnosti, psikhofiziologicheskoe sostoyaniya [Comprehensive Assessment of Basic Preparedness. Health conditions, physical 

Volkov, L. & Zakharkiv, S. (2019), "Relationship of special and 
functional preparedness of freestyle wrestlers at different stages 
of sports training", Slobozhanskyi Herald of Science and Sport, 
Vol. 7 No. 3(71), pp. 56-61, doi: 10.5281/zenodo.3371843



61

SlobozhanSkyi herald of Science and Sport 

fitness, functional capabilities, psycho-physiological conditions], Kiev. (in Russ.) 
4. Volkov L.V. (2016), Teorіya і metodika ditiachogo ta yunatskogo sportu [Theory and methodology of children’s and youth sports], Osvіta 
Ukrainy, Kyiv. (in Ukr.)
5. ASBU (2011), Vіlna borotba: cholovіki, zhіnki. Navchalna programa dlya dityacho-yunatskikh sportivnikh shkіl, spetsіalіzovanikh dityacho-
yunatskikh shkіl olіmpіyskogo rezervu, shkіl vishchoї sportivnoї maysternostі ta spetsіalіzovanikh navchalnikh zakladіv sportivnogo profіlyu 
[Free Struggle: Men, Women. Educational program for children’s and youth sports schools, specialized children’s and youth schools of the 
Olympic reserve, schools of higher sporting skills and specialized educational institutions of sports profile], Kiїv. (in Ukr.)
6. Danko, G.V. (2011), Volnaya borba [Freestyle Wrestling], Kiev. (in Russ.)
7. Zakharkiv, S.Y. (2018), "Functional readiness of freestyle wrestlers of students at different stages of many years of sports training", Naukoviy 
chasopis. serіya 15 "Naukovo-pedagogіchnі problemi fіzichnoї kulturi", Vypusk 7 (101) 18, pp. 42-49. (in Russ.)
8. Ilin, Ye.P. (2001), Differentsialnaya psikhofiziologiya [Differential Psychophysiology], Piter, Sankt-Peterburg. (in Russ.)
9. Korobeynikova, L., Korobeynikov, G., Richok, T., Danko, V. & Shatskikh, V.Yu. (2016), "Features of manifestation of neurodynamic functions 
of high-skilled wrestlers in the dynamics of the training process", Teorіya і metodika fіzichnogo vikhovannya і sportu, No. 4, pp. 57-60. (in 
Ukr.)
10. Klichko Vitaliy (1999), Metodika opredeleniya sposobnostey bokserov v sisteme mnogoletnego sportivnogo otbora: Dissert. na soiskanie 
uchen. stepeni kand. nauk po fiz. vospitaniyu i sportu [Methodology for determining the abilities of boxers in the system of multi-year sports 
selection: PhD thesis abstract], NUPES of Ukraine, Kiev, 187 p. (in Russ.)
11. Klichko Vladimir (2000), Pedagogicheskiy kontrol v sisteme upravleniya bazovoy podgotovkoy kvalifitsirovannykh bokserov: Dissertatsiya 
na soiskaniya uchen. step. kand. nauk po fiz. vospitaniyu i sportu [Pedagogical control in the control system of basic training of qualified box-
ers: PhD thesis abstract], NUPES of Ukraine, Kiev, 169 p. (in Russ.)
12. Mishchenko, V.S. (1990), Funktsionalnye vozmozhnosti sportsmenov [Athletes Functionality], Zdorove, Kiev. (in Russ.)
13. Nachinskaya, S.V. (2005), Sportivnaya metrologiya. Uchebnoe posobie dlya stud. vysshch. ucheb. Zavedeniy [Sport Metrology], Izd. Tsen-
tr. "Akademiya", Moscow. (in Russ.)
14. Plakhtienko, V.A. & Bludov, Yu.M. (1983), Nadezhnost v sporte [Reliability in Sport], Fizkultura i sport, Moscow. (in Russ.)
15. Romanenko, V.A. (2005), Diagnostika dvigatelnykh sposobnostey: ucheb. posob. [Diagnosis of motor abilities: studies. allowance], Don-
NU, Donetsk. (in Russ.)
16. Fillipov, M.M. (2006), Psikhofiziologiya funktsionalnykh sostoyaniy [Psychophysiology of functional states], MAUP, Kiev. (in Russ.)
17. Yagello Vladislav (2002), Teoretichno-metodicheskie osnovy sistemy mnogoletney fizicheskoy podgotovki yunykh dzyudoistov [Theoreti-
cal and methodological foundations of the system of long-term physical training of young judoists], Izd-vo AVF, Varshava, Kiev. (in Russ.)

Received: 29.04.2019.
Published: 30.06.2019.

information about the authors

leonid Volkov: Professor, Doctor of Pedagogical Sciences, Professor of the Department of Theory and Methodology of Physical Education 
and Sports, State Pedagogical University "Pereyaslav-Khmelnytsky State Pedagogical University named after Gregory Skovoroda": street 
Sukhomlynsky, 30, Pereyaslav-Khmelnitsky, Kyiv region, 08401, Ukraine.
orcid.orG/0000-0002-4513-1341
e-mail: kafedra.tmtvis@ukr.net

Stepan zakharkiv: postgraduate student of the Department of Theory and Methodology of Physical Education and Sports, Pereyaslav-
Khmelnytsky State Pedagogical University named after Gregory Skovoroda: street Sukhomlynsky, 30, Pereyaslav-Khmelnitsky, Kiev region, 
08401, Ukraine.
orcid.orG/0000-0002-7964-4778
e-mail: stepan72@ukr.net

Volkov, L. & Zakharkiv, S. (2019), "Relationship of special and 
functional preparedness of freestyle wrestlers at different stages 
of sports training", Slobozhanskyi Herald of Science and Sport, 
Vol. 7 No. 3(71), pp. 56-61, doi: 10.5281/zenodo.3371843


