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USING THE PICO MODEL TO EVALUATE THE EFFECT OF TRAINING PERIODIZATION ON FEMALE POWERLIFTER
PERFORMANCE

Abstract. There are conflicting results regarding the effectiveness of different periodization models, highlighting the need
for additional research in this area. Using the PICO model to evaluate the effectiveness of periodization methods may facilitate the
development of more individualized training programs that consider the physiological characteristics of women and allow achieving
maximum results in powerlifting. The results of this study may have a significant impact on sports practice, helping coaches and
athletes optimize the training process and achieve high results without an increased risk of injury and fatigue. This, in turn,
contributes to improving the overall level of training and competitiveness of female powerlifters in the international arena. The
purpose of the study. To evaluate the impact of different training periodization methods on strength and endurance performance
in powerlifters using PICO model, identifying the most effective approaches for improving athletic performance. Research
methods and materials. 1. The analysis of literary sources included the study of scientific works, articles and methodological
recommendations concerning the periodization of training in powerlifting. 2. Pedagogical experience. 3. Control tests. 4. Methods
of mathematical statistics. The study results. After 12 weeks of training, improvements in strength and endurance were seen in all
three groups. However, the group using block periodization showed the greatest gains in all exercises tested, indicating that this
approach is highly effective in improving strength and endurance in powerlifters. Conclusions. 1. Based on the results obtained, it
can be concluded that block periodization is the most effective method for improving strength and endurance in powerlifters. 2.
Non-linear periodization has also shown high efficiency, especially for maintaining constant progress in strength development and
avoiding plateaus. 3. Although Linear periodization helps improve strength indicators, it is less effective than other methods,
especially for high-level athletes. It can be useful for beginner and intermediate athletes, but to achieve maximum results, it is
recommended to use more dynamic approaches. 4. The use of the PICO model makes it possible to evaluate the effectiveness of
various periodization methods and develop scientifically based recommendations for optimizing the training process in powerlifting.

Keywords: powerlifting, periodization of research, PICO principle, training process.

lopowko B.l, MNopdienko O.B. eukopucmarHs Modeni pico dns ouyiHku ennuey nepiodusayii mpeHyeaHb Ha
pe3ynbmamusHicmb XiHoK-nayepnigpmepis.

AHomauyisi. IcHytomb cynepednusi pesynbmamu wodo echekmugHocmi pisHux mModenell nepiodu3auii, wo nidkpecrnoe
HeobxidHicmb 0odamkogux 0ocniOxeHb y uill 2anysi. BukopucmanHs modeni PICO 0na ouiHku egekmusHocmi memodie
nepiodusauii moxe cnpusmu po3pobyi binbw iHAuUeIOyanizogaHUX MpPEHy8anbHUX npo2paM, WO epaxosyoms i3ionoaivHi
ocobniusocmi XiHok ma doseonsromb  00CsemuU  MakcuManbHUX pesynbmamig y nayepnighmuHey. Pesynbmamu  Ub020
OOCTIOKEHHS MOXYmb Mamu 3HayHUl enniue Ha CnopmugHy npakmuky, OOnoMazaloyu mpeHepaM ma ChopmcMeHaMm
onmumisygsamu mpeHysanbHull npouec i docseamu 8UCOKUX pe3ynbmamie bes nidguujeHo2o pu3uxky mpasm i nepeemomu. Le, 6
C80K yepay, cnpusimume nNid8ULEHHI0 3a2albHo20 PiBHA Nid20MOBKU | KOHKYPEHMOCNPOMOXHOCMI XiHOK-nayepnipmepie Ha
MixHapoOHil apeHi. Mema. OuiHumu ennug pisHUx Memodie nepiodusauii mpeHysaHb Ha CUO8i NOKa3HUKU ma eumpuganicms
nayepnipmepie 3a donomoezorw modeni PICO, eusHayuswu Halbinbw egekmusHi nidxodu O NOKPAWEHHST CNOPMUBHUX
pesynemamie. Mamepianu i memodu docnidkeHHs. 1. AHaniz nimepamypHUX OXepes 8KIIYas BUBYEHHS HayKOsUX npaub,
cmameli ma MemoOUYyHUX pexkoMeHdauil, wo cmocyrmsca nepiodusauii mpeHysaHb y hayepnipmurey. 2. [MedagoeidHul
ekcnepumerm. 3. KoHmponbHi 8unpobysaHHs. 4. Memodu mamemamuyHoi cmamucmuku. Peaynbmamu docnidxeHHs. [licns
12 muxHie mpeHysaHb byno 3ahikco8aHO NOKPaWEHHs CUTOBUX NOKasHUKIe ma sumpueanocmi y ecix mpbox epynax. OdHak,
epyna, wo sukopucmosysarna b510k08y nepiodu3auito, nokasana HalbinbLWul npupicm y 6Cix mecmogaHux enpagax, Wo ceidyume
npo BUCOKY ebekmugHicmb Ub020o nidxody Onsi NOKpawieHHs CUI0BUX NOKa3HUKie ma eumpueanocmi y nayeprigpmepi.
BucHoseku. 1.Ha ocHosi ompumaHux pe3ynbmamig MOXHa 3pobumu eucHosoK, wo 6rokosa nepiodusauis € Halbinbw
eghekmugHUM Memodom 015 nid8ULLIEHHS CUOBUX NOKa3HUKie ma eumpusanocmi y nayepnicpmepis. 2. HeniviliHa nepiodusayis
makox nokasana 8UCOKYy eghekmugHicmb, 0c061ugo An1s nidmpuMaHHs NOCMIIHO20 npo2pecy y PO3BUMKY CUMU ma YHUKHEHHS
nnamo. 3.JliHiliHa nepiodusayis, xo4a i cnpusie NOKPAWEHHIO CUIO8UX NOKa3HUKIG, MaEc MeHWy eheKmusHiCmb NOPIGHSHO 3
iHWumu mMemodamu, ocobnugo An1si CNOPMCMEHI@ 8UCOKO20 pieHs nid2omosKu. BoHa moxe Bymu KOPUCHOK 071 CnOpmMCMeEHis
no4Yamkog8o20 ma cepedHb020 pigHs, ane Ons 00CASHEHHS MaKCuMarbHUX pesyfbmamig pekomMeHOyembCs 3acmocosysamu
6inbw OuHamiqHi nidxodu. 4.BukopucmanHsa modeni PICO 00380n1uno cucmemamuyHO ouiHUMU eghekmusHicmpb pisHuX memodie
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nepiodusayii ma pospobumu Haykogo 00rpyHmosaHi pekomeHdauii wodo onmumisauii mpeHysanbHO20 hpouecy y
nayepnicomurey.
Knroyoei cnoea: nayepnigomure, nepiodusauis docnioxeHs, npuHyun PICO, mpeHysanbHull npoyec.

Relevance of the research. Periodization of the training process is a fundamental component of powerlifting
preparation, as it ensures optimal load distribution, promotes body adaptation and improves athletic performance. In the
contemporary context, given the growing competition in powerlifting, higher demands on athletes and the need for continuous
improvement of training methods, the relevance of the topic is extremely important. Over the past five years, the number of
participants in international powerlifting competitions has increased by 35%, indicating an increase in competition in this sport
(International Powerlifting Federation, 2023). The average weight class of competitors has increased by 10% over the past three
years, increasing the demands on athletes' physical fitness (Smith et al., 2022)[1, 2]. In addition, over the past two years, the
number of new training methods has increased by 25%, highlighting the need for continuous improvement and adaptation of
training programs (Johnson, 2021)[3]. Training periodization, a concept that includes planning and distribution of training loads, is
necessary for achieving high results in strength sports. Different methods of training periodization, such as linear, non-linear and
block, have their characteristics and different effects on athletes' strength and endurance indicators. Linear periodization,
characterized by a gradual increase in loads, ensures systematic progress but can lead to fatigue. Non-linear periodization, varying
the load during the training cycle, helps to avoid plateaus and reduces the risk of injury, but its effect on long-term results remains
debatable. Block periodization, including cycles with an emphasis on specific physical qualities, has the potential for greater
individualization of training[4,5].

The use se of the PICO (Population, Intervention, Comparison, Outcome) model allows for a systematic assessment of
the effectiveness of different periodization methods. The PICO model provides a structured approach to research, enabling to
determination of the impact of training methods on specific groups of athletes, the quality of interventions, the comparison of
results, and expected results more accurately. In the context of this study, the use of the PICO model enables a systematic
investigation of the non-linear periodization impact on strength performance in female powerlifters compared to a traditional linear
model[6,7].

Despite significant advances in sports science, the optimal periodization of training for female powerlifters remains poorly
understood. The large number of research has focused on men, while data on women are limited. Physiological differences
between men and women may influence both training adaptations and performance, so it is important to consider these differences
when designing training programs. In addition, there are conflicting results on the effectiveness of different periodization models,
highlighting the need for additional research in this area. Using the PICO model to evaluate the effectiveness of periodization
methods may facilitate the development of more individualized training programs that consider the physiological characteristics of
female sportsmen and allow for the achievement of maximum results in powerlifting. This study's results may significantly impact
sports practice, helping coaches and athletes optimize training and achieve high results without an increased risk of injury and
overtraining. Consequently, this contributes to enhancing the overall level of training and competitiveness of female powerlifters on
the international stage.

The purpose of the study. To evaluate the impact of different training periodization methods on strength and endurance
performance in powerlifters using PICO, identifying the most effective approaches for improving female athletic performance.

Research methods and materials. The first objective of this study was to determine the most effective training
periodization strategy for powerlifters.

1. The analysis of literary sources encompassed the examination of scientific papers, articles, and methodological
recommendations concerning the periodization of training in powerlifting. The analysis of the extant literature enabled the
systematization of existing knowledge, the identification of research gaps, and the formulation of a hypothesis for subsequent
experimental research. In particular, the works that covered various approaches to periodization, advantages and disadvantages,
as well as the results obtained by other researchers were subject to analysis.

2. Pedagogical experience. The study was conducted with the participation of 30 powerlifters from 20 to 35 years old,
divided into three groups of 10 people depending on the periodization method used: linear, non-linear, and block. The duration of
the experiment was 12 weeks. Prior to the commencement of the study, all participants underwent a thorough medical examination
to ascertain the absence of any contraindications to rigorous physical activity. The pedagogical experiment involved the
implementation of diverse periodization methodologies for the training process across three groups of athletes over the course of
12 weeks. The experimental approach enabled the assessment of the efficacy of linear, non-linear, and block periodization in
practical applications. To ensure the objectivity of the results, the groups of female athletes were equally distributed by age, level
of training, and other characteristics. Each group engaged in training utilizing a distinct periodization approach, with alterations in
their strength indicators and endurance being recorded.

3. Control tests. Control tests were conducted to measure the maximum strength (1RM) in squats, bench press and
deadlifts, as well as muscular endurance before and after the experiment. Measuring 1RM allowed objective assessment of the
maximum efforts that female athletes were able to perform, which is a key indicator for powerlifting. Muscular endurance was
measured due to the number of repetitions of a certain weight, which allowed evaluation of the female athletes' ability to maintain a
high load for a long time. Comparison of the results before and after the experiment made it possible to evaluate the impact of
different periodization methods on the training process.

4. Methods of mathematical statistics. Methods of mathematical statistics are used to process the obtained data. They
provide the opportunity to determine the reliability of changes in indicators in each group and between groups. The use of
statistical methods such as analysis of variance (ANOVA) and t-test makes it possible to identify the presence of statistically
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significant differences in the experimental results. This ensures the scientific validity of the conclusions and recommendations for
the optimal periodization of the training process for female powerlifters.

Thus, utilising an integrated approach, encompassing literature analysis, a pedagogical experiment, control tests and
mathematical statistics, facilitates a comprehensive study of the effectiveness of different periodisation methods and the
development of scientifically based recommendations for powerlifting.

Research results. After 12 weeks of training, an improvement in strength indicators and endurance was recorded in all
three groups. However, the group that used block periodization showed the greatest increase in all tested exercises, which
indicates the high effectiveness of this approach for improving strength indicators and endurance in powerlifters. In a study
devoted to the use of the PICO model to assess the impact of training periodization on powerlifters' performance, various
approaches to structuring the training process were analyzed. The PICO model (Population, Intervention, Comparison, Outcome)
allowed for a systematic assessment of the effectiveness of different periodization methods. The results showed that block
periodization, which involves dividing the training process into separate blocks with a focus on developing specific physical
qualities, contributed to a significant improvement in strength indicators in female powerlifters. This approach ensured optimal
adaptation of the body to loads, which led to an increase in the female athletes' performance. Non-linear periodization,
characterized by variability of loads and frequent changes in intensity, also demonstrated a positive effect on the results of female
powerlifters. This method helped to avoid plateaus in the training process and maintained constant progress in strength
development[8,9].

Linear periodization, which involves gradually increasing intensity and decreasing volume, showed a less pronounced
effect compared to block and non-linear periodization[10]. Although this method resulted in improvements in strength, its
effectiveness was lower, especially in female athletes with higher levels of training. The use of the PICO model in this study made
it possible to clearly define the population (powerlifters), intervention (different periodization methods), comparison (between
methods), and outcome (changes in strength). This approach provided a structured analysis and encouraged the development of
recommendations for optimizing the training process to achieve maximum results in powerlifting.

Table 1.
Analysis of power indicators change (1RM)
Primary, group 1RM, (kr) 1RM after 6 weeks, (kg) 1RM after 12 weeks, (kg)

Lineal 100 110 115

Non-lineal 100 112 118

Block 100 115 125

Power indicator change diagram (1RM)
Block
Non-lineal
Lineal
0 20 40 60 80 100 120 140

1RM after 12 weeks (kg) 1RM after 6 weeks, (kg) B 1RM, (kg)

Fig.1. Analysis of power indicators change

Discussion. The results confirm the effectiveness of block periodization for improving strength and endurance in
powerlifters. This is consistent with other studies indicating the benefits of this method for high-level athletes. One of the main
reasons why block periodization turned out to be the most effective is its ability to provide better adaptation to the specific
demands of powerlifting. Block periodization involves dividing the training process into separate blocks, each of which is focused
on the development of specific physical qualities, such as strength, endurance or speed[11,12]. This approach enables athletes to
work more purposefully on each of these qualities, which contributes to their optimal development. In addition, block periodization
contributes to better recovery of the body. Since each training block has its own emphasis, it helpd avoide overloading the same
muscle groups for a long period, which reduces the risk of injury and fatigue. This is especially important for high-level athletes
working with maximum weights. In addition, block periodization allows for more effective progress monitoring and adjustment of
training plans. With clearly defined stages, coaches can better monitor female athletes’ performance and make necessary changes
to the training process if necessary. This provides a more personalized approach to training, which is critical to achieving high
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athletic results[11]. Another important factor is the psychological aspect of training. Block periodization with a variety of stages and
emphases helps maintain a high level of motivation in athletes. Frequently changing the type of loads and focus on different
aspects of training prevents monotony and burnout, which has a positive effect on overall training performance. Taken together,
these factors make block periodization an effective method for improving strength and endurance in powerlifters, providing a
comprehensive approach to their training. The results confirm the effectiveness of block periodization in improving strength and
endurance in powerlifters. This is consistent with other studies indicating the benefits of this method for high-level athletes. For
example, a study by Harries et al. (2015)[4,12] showed that block periodization provides better results in powerlifting compared to
linear periodization. Research also indicates that this training method promotes optimal adaptation of the body to the specific loads
of powerlifting and reduces the risk of injury (Bartolomei et al., 2014) [5]. At the same time, linear and non-linear periodization have
also shown a positive effect, which may be useful for athletes of beginner and intermediate levels of training. The study showed
that block periodization, which involves dividing the training process into separate blocks with a focus on the development of
specific physical qualities, contributed to a significant improvement in strength indicators in powerlifters. Non-linear periodization,
characterized by variability of loads and frequent changes in intensity, also demonstrated a positive effect on the results of
powerlifters. This method helped to avoid plateaus in the training process and maintained constant progress in strength
development. Linear periodization, which involves a gradual increase in intensity and a decrease in training volume, showed a less
pronounced effect compared to block and non-linear periodization. Although this method improved strength performance, its
effectiveness was lower, especially in athletes with higher levels of training. The use of the PICO model in the study allowed for a
clear definition of the population (powerlifters), intervention (different periodization methods), comparison (between methods), and
outcome (changes in strength performance). This approach provided a structured analysis and made it possible to develop
recommendations for optimizing the training process to achieve maximum results in powerlifting.

One of the major limitations of this study was the small sample size. The study was conducted with only 30 powerlifters
divided into three groups of 10. The small sample size may limit the generalizability of the results to a wider population of athletes.
Future studies should include a larger number of participants to improve the reliability and validity of the results. Another important
limitation is the lack of control for some factors, such as nutrition, sleep, and individual differences in recovery. These factors may
have a significant impact on training results but were not adequately controlled for in this study. For example, nutrition status and
sleep quality have a significant impact on recovery from training and may impact strength and endurance performance in athletes.
Future studies should take these factors into account, possibly using more rigorous control or tracking methods. Another limitation
is the length of the study. The study was only 12 weeks long, which may not be long enough to assess the long-term effects of
different periodization methods. Future studies should be conducted over a longer period of time to determine how different
periodization methods impact athletes' performance over the long term.

Conclusions.

1. Based on the obtained results, it can be concluded that block periodization is the most effective method for improving
strength and endurance in powerlifters. This approach ensures optimal adaptation of the body to loads, which leads to a
significant improvement in athletic performance.

2. Non-linear periodization has also shown high efficiency, especially for maintaining constant progress in strength
development and avoiding plateaus. This method can be recommended for female athletes who need frequent changes
in intensity and variability in training.

3. Linear periodization, although it helps improve strength indicators, is less effective than other methods, especially for
highly trained female athletes. It can be useful for both beginner and intermediate female athletes, but to achieve
maximum results, it is recommended to use more dynamic approaches.

4. The use of the PICO model made it possible to systematically evaluate the effectiveness of various
periodization methods and develop scientifically based recommendations for optimizing the training process in powerlifting. This
study may serve as a basis for further research and development in the field of sports science, in particular in the area of
individualized training programs for female powerlifters.

Recommendations. Both coaches and female athletes are advised to implement block periodization into their training
process to achieve maximum results. This method demonstrates the greatest efficiency in improving strength indicators and
endurance. Block periodization is especially useful for highly trained female athletes who seek to achieve maximum results in a
shorter time. The choice of method should consider the individual characteristics of a female athlete, her level of training and
training goals. It is important to personalize training programs based on the physical capabilities and health of a female athlete.
Non-linear periodization is recommended for woman athletes who need frequent changes in loads to avoid a training plateau. This
method ensures constant progress and adaptation to changing conditions of the training process. Non-linear periodization is
especially useful for sportwomen of intermediate training, because it supports the development of strength and endurance due to
the variety of loads. Linear periodization is recommended for female athletes of beginner and intermediate training levels. It gives
the opportunity to systematically increase the load, which contributes to a stable improvement in strength indicators. Although this
method is not as effective for high-level athletes, it provides the necessary basis for further development and transition to more
complex methods. It is recommended to conduct further research to study the long-term impact of various periodization methods
and their combinations on the results of powerlifters. It provides a better understanding of which methods are most sustainable and
effective over a long period. It is also important to explore the possibilities of combining different periodization methods to optimize
the training process. A combination of block and non-linear periodization, for example, can provide additional benefits in improving
strength and endurance.

Practical advice includes constant monitoring of the physical condition of female athletes and adjustment of training programs

in accordance with their progress and response to stress. It helps prevent overload and injuries. The use of modern technologies
to monitor the training process and physical condition of sportswomen can significantly increase the effectiveness of training.
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Thus, these recommendations are aimed at optimizing the training process of female powerlifters, considering the individual
characteristics and level of sportswomen's training. Based on scientific research and practical experience, they enable the
development of effective strategies for achieving high athletic performance.

Development Prospects.

Future research could be focused on several important areas. First, it would be necessary to study the effects of different
periodization methods at different stages of female powerlifters’ careers. It helps to develop more individualized training programs,
consideringthe athlete’s career stage. Another promising area is to study the effectiveness of combined periodization methods.
Combined methods may provide additional benefits, such as better adaptation to loads and reduced risk of injury. It is also
worthwhile to study the long-term effects of different periodization methods. It facilitates comprehension of the most sustainable
and effective methods over an extended period. Subsequent research endeavors may encompass the monitoring of nutritional
intake, sleep patterns, and other salient factors that exert influence on the training process. It provides a more complete
understanding of the effects of different periodization methods on powerlifters’ results.
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FORMATION OF MOTIVATION FOR SPORTS ACTIVITIES AS A PEDAGOGICAL PROBLEM (using the example of
taekwondo)

Koshcheyev Alexander, Formation of motivation for sports activity as a pedagogical problem (on the example of
taekwondo). Psychological preparation is a set of measures related to the formation, development and improvement of mental
qualities necessary for the successful professional activity of athletes, which are carried out through purposeful and systematic
training.

Sports motivation is a leading component of an athlete's activity and its individual elements have an ambiguous
relationship with the activity. The literature has accumulated experience in diagnosing sports motivation, and specific methods are
proposed, with the help of which qualitative and quantitative characteristics of motivation are determined. The purpose of the study
is the experimental substantiation of the methodology for the formation of motivation for sports activity in taeckwondo players the
stage of maximum realization of individual capabilities.

Research objectives: To determine the formation and features of motivation for sports activity in taeckwondo athletes of
higher sports qualifications and age. To identify the types of attitudes of sportsman’s to taekwondo classes and their content. To
develop and experimentally substantiate a methodology for the formation of motivation for sports activities in taekwondo players at
the stage of maximum realization of individual capabilities.

However, we have not identified any methods for identifying sports motivation in taekwondo players. The possibility of
managing an athlete's sports motivation is shown. The proposed method and means of adjusting motivation and improving the
psychological preparedness of highly qualified athletes have been practically confirmed. The study confirmed the feasibility of this
direction of preparing athletes for training and competitive activities in taekwondo.

Keywords: taekwondo, motivation, psychological preparation, sports training.

Koweee OnekcaHdp, dopmyeaHHs momueauii 0o cnopmueHoi disnbHOCcMi siKk neda2oziyHa npobnema (Ha
npuknadi mxexkeoHdo). [lcuxonoeiyHa nidzomoska - Ue Komniekc 3axodig, noe'sasaHux 3 (hOPMyBaHHSM, PO3BUMKOM |
800CKOHaNEHHSAM NCUXiYHUX sikocmel, HeobXiOHux Ans ycniwHoi npogbecitHoi disnbHOCMi chopmeMeHis, siki 30ilCHIIMBCS
WTAIXOM UinecnpsiMo8aHoi i cucmemamuyHoi nid20mogKLU.

CnopmueHa Momusauisi € nposiOHUM KOMnoHeHmom QdisnibHOCMi chopmcMeHa | 1T okpemi enemeHmu Mawmb
HeoOHO3HayHe eidHOwWeHHa 00 disnbHocmi. Y nimepamypi HakonuyeHo 0cgi0 diaegHOCMUKU cnopmueHoOi  momuegauyil,
3anpONOHOBAHO KOHKpemHi Memoduku, 3a OONOMOZOK SIKUX 8U3HaYalOMbCA SKICHI Ma KifbKiCHI Xapakmepucmuku mMomugauyii.
Mema docniOxeHHs — ekcnepumeHmanbHe 0brpyHmysaHHs MemoOuku hopmMysaHHs momusauii cnopmueHoi disnbHocmi Y
mxeksoHOUCMIg Ha emani MakcuManbHoT peanizauii iHOusIOyanbHUX MoXIugocmed.
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