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Abstract  Periodization of training programs is a stage 

in the training process that takes place within a certain 

period of long, medium and short terms by manipulating 

the intensity and volume of training for adequate 

adjustment in order to achieve maximum performance at a 

predetermined and determined event. The periodization 

model of the training program applied by the trainers is 

very diverse, which is adjusted to the ability and potential 

of the athlete, especially in the sport of weightlifting (lifter), 

namely in this periodization using block periodization 

especially for snatch, clean and jerk lifts. At the level of 

national elite athletes, the application of the block 

periodization model is more likely to maximise the 

potential possessed by each athlete. This study aims to 

determine the effect of implementing periodization of 

training programs on increasing the total maximum power 

of snatch, clean and jerk training in improving the 

achievements of Indonesian lifters in international events. 

The research method used in this study is an experiment 

with a one-group pretest-posttest design. This research 

method is carried out during one macro cycle with two 

meetings per micro cycle, namely the accumulation, 

transmutation, and realization phases. The sample in this 

study were 15 male and female Indonesian national 

weightlifters. The research instrument is in the form of a 

maximum Snatch and Clean and Jerk ability test which is 

seen in every international event. Data analysis: t-test with 

a significance level of 5% using SPSS software. The results 

showed an average increase in the ability of maximum 

force in the maximum force of Snatch and Clean & Jerk. 

The conclusion of this study is that the block periodization 

model has an impact on increasing the total ability of the 

maximum force from the results of the Snatch maximum 

force and the results of the Clean and Jerk maximum force 

insignificantly. 

Keywords  Block Periodization, Performance, Snatch, 

Clean and Jerk, Weightlifting 

1. Introduction

Weightlifting in international events, especially in the 

Olympics, has always attracted the attention of researchers 

and scholars around the world. Due to the outstanding 

sports achievements of male and female weightlifters, it 

has also been used as a measure of competition among 

athletes of all genders and weight categories, especially in 

the world's most important meeting, the Olympics. And 

many world records have been set in this championship 

[1,2,3,4]. 

Indonesian athletes began participating in weightlifting 

competitions/matches when the 5th Olympics was held in 
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1952 in Helsinki. However, the best achievement was then 

obtained in 2000 when the 27th Olympics was held in 

Sydney, Australia. The long journey of athletes' 

achievements has made a history of consistent 

achievements until the 2020 Tokyo Olympics, which 

contributed silver and bronze medals. In weight lifting, 

there are two types of techniques that are competed, 

namely the snatch, clean and jerk [5]. Competitive success 

in the sport of weightlifting depends on the kinetic and 

kinematic abilities of the athlete. However, after months or 

years of training, weightlifting technique usually becomes 

very stable [6,7] while the weight lifted and the power 

generated continue to increase [8]. 

Achieving the achievements of weightlifters is not an 

easy thing. In accordance with the characteristics of the 

sport that is very dominant in the strength component, the 

training carried out must be in accordance with the right 

periodization. Periodization is training that has long-term, 

medium-term, and short-term planning. Periodization is a 

planning process for short- and long-term systematic 

training programs by varying the training load and 

recovery [9]. Periodization is a method for organizing 

training into sequential phases to increase the potential 

offering of goals [10]. Then periodization is considered an 

integral part of the training process and provides a 

conceptual framework for designing training programs 

[11]. In periodization, there are several models known as 

linear/traditional and non-linear/non-traditional 

periodization, but all periodization models have the same 

principle of consisting of three phases, including the 

preparation phase, the competition phase, and the transition 

or recovery phase [12], [13]. The other major model is the 

non-linear or "wavy" periodization model, which was first 

proposed by Poliquin [14]. Although undulating 

periodization has been used, the term "non-linear" has 

become preferred. Another model that also includes 

non-linearity or non-traditionality is the block 

periodization model [15]. Non-linear periodization is based 

on the concept that volume and load are changed more 

frequently (daily, weekly, or biweekly) to allow the 

neuromuscular system to have a longer recovery time 

because lighter loads are performed more frequently [16]. 

At the national elite athlete level, the application of the 

block periodization model tends to maximize the potential 

of each athlete. Block periodization can be used as a 

framework to gradually induce adaptations throughout the 

training phases, leading to a peak where the athlete's 

chances of success on competition day are at their highest 

[17]. This strategy is carried out in phases which are often 

referred to in the literature as accumulation, transmutation, 

and realization [18]. This sequence of training phases is 

intended to initially emphasize the development of work 

capacity and force generation potential to potentiate 

subsequent, more specific training phases.With regard to 

the periodization block (BP), it historically first appeared 

in the early 1980s and has since become popular and 

widely used among British trainers [15]. BP was then, and 

still is, an alternative to traditional periodization (TRAD). 

TRAD simultaneously develops different training abilities 

throughout the annual practice season, where BP has 

highly planned training blocks that target and develop 

selected abilities in the order of 1-4 weeks [15, 19]. The BP 

approach was conceptualized to address the limitations of 

TRAD, which has been criticized for its extreme 

physiological response with multi-target training, resulting 

in 1) excessive fatigue, 2) inadequate training stimulation, 

and 3) the inability to deliver multi-peak performances 

throughout a season [15, 20]. However, the effectiveness of 

BP and its theoretical methodology have also been 

criticized for not being sufficiently grounded in the 

empirical research literature [21, 22]. 

Vladimir Issurin, one of the pioneers who pioneered BP 

training, stated that BP has taken different forms according 

to the position and experience of those who presented it 

[23]. He himself defines BP training as a 2-4 weeks 

mesocycle with a highly concentrated workload directed at 

targeted training abilities, carried out in a certain order, 

among them "accumulation", focusing on basic abilities; 

"transmutation", focusing on sport-specific abilities; and 

"realization"; focusing on recovery and peaking towards 

competition [23]. Each of these blocks will then build on 

the physiological adaptation of the previous training block. 

On the other hand, there are those who define shorter 

training blocks (~1 week, i.e., microcycles) as BP exercises 

and generally have a slightly different approach to the 

concept [24 25]. The main difference between the Issurin 

model and the alternative BP model is that, broadly 

speaking, Issurin focuses on developing a small number of 

abilities concurrently in each mesocycle. In contrast to 

Issurin's model, the alternative model has a more 

unidirectional focus on one particular ability in each 

microcycle, which bears similarities to the model 

introduced by Professor Verkhoshansky in the 1970s [26]. 

In several studies regarding block periodization, it was 

found that there were differences in the estimated volume 

of training (volume load) and the amount of increase per 

volume load between the block group and the daily 

undulating periodization (DUP), so based on the calculated 

training efficiency values, the data shows that the block 

training model is more efficient than the DUP model in 

producing an increase in lifters' strength [27]. Previous 

studies comparing the BP program with the wavy model on 

male lifters have reported greater strength and power gains 

after implementing the block model [28, 29]. BP may be 

more beneficial for male lifters who can sustain the 

increase in muscle size gained in concentrated hypertrophy 

blocks in the next training phase. This is related to the 

different anabolic/catabolic ratios reported in males and 

females, mainly due to the anabolic effect of testosterone 

[30]. However, these studies do not discuss the application 

of the block periodization model to increasing the ability of 

national lifters for each maximum lift in the snatch and 
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clean and jerk. Therefore, the purpose of this study is to 

determine the effect of implementing periodization of 

training programs on increasing the total maximum power 

of snatch, clean and jerk training in improving the 

achievements of Indonesian lifters in international events. 

After reviewing the three previous studies above, it can be 

concluded that this research is different and has elements of 

novelty and originality compared to previous research. 

2. Materials and Methods

2.1. Subject 

The research method used in this study was a follow-up 

study conducted during one macrocycle with meetings per 

micro two cycles of the accumulation, transmutation, and 

realization phases. This research was carried out at the 

national weightlifting training center in Kwini Messaging 

LANTAMAR, Jakarta. The population in the study was all 

national training lifters, with a total of 15 people, and the 

sample in this study was taken as a whole. The 

characteristics of the research subjects are shown in Table 

1. This design was tested prior to the results of the best

force ability (snatch, and clean & jerk) in an event and after 

the treatment (at the next event) to see the impact of the 

treatment. The statistical methods used for the calculations 

include mean, standard deviation, standard error, mean, 

and paired sample correlation. The difference between the 

values before and after each training period was tested for 

significance using a paired sample t-tests (two tailed). 

Table 1.  Body Composition Male and Female Lifters Consisting of Eight Regular Tests, an Average of once every Meso (see also Figure 1) 

Test Gender Weight (kg) Muscle (kg) Fat (kg) Fat Free Mass (kg) % Body Fat Height (cm) Age (Years) 

1 
F 68.3  23.1 27.2  5.4 19.9  15.2 48.4 8.8 26.9  9.2 156.1  6.9 21.6  3.8 

M 72.5  13.6 34.9  5.1 11.9  8.0 60.5  8.3 15.8  7.1 163.6  9.1 22.5  2.8 

2 
F 68.6  23.5 27.5  5.4 19.8  15.8 48.8  8.8 26.6  9.1 

M 72.1  13.1 35.1  5.3 11.3  7.9 60.8  8.4 14.6  7.5 

3 
F 68.1  23.6 27.0  5.7 20.1  15.2 48.0  9.3 27.3  8.7 

M 71.8  13.9 35.1  5.7 11.0  8.5 60.8  9.4 14.6  8.2 

4 
F 68.7  23.5 27.1  5.5 20.4  15.4 48.3  9.0 27.4  8.6 

M 72.1  13.0 35.0  5.8 11.4  6.6 60.7  9.6 15.4  6.4 

5 
F 69.2  24.4 27.0  5.7 21.2  15.8 47.9  9.3 28.4  8.4 

M 72.8  14.1 34.7  5.8 12.9  8.4 60.0  9.4 17.0  7.8 

6 
F 68.4  24.0 27.1  5.9 20.2  15.1 48.2  9.7 27.4  8.0 

M 72.5  14.0 34.6  5.8 12.6  8.2 59.8  9.5 16.8  7.6 

7 
F 68.6  23.8 27.2  5.7 20.4  15.2 48.2  9.3 27.6  8.4 

M 72.9  14.7 34.9  5.8 12.5  8.2 60.4  9.5 16.4  7.2 

8 
F 68.6  24.3 27.1  5.5 20.6  16.1 48.0  9.1 27.6  9.1 

M 72.1  13.2 34.6  5.5 12.2  8.2 59.9  8.9 16.3  7.8 

F= Female Lifters 1=21 Oct 2022 2=16 Nov 2023 3=18 Jan 2023 4=8 Feb 2023 

M = Male Lifter 5=1 March 2023 6=5 Apr 2023 7=31 May 2023 8=28 Jun 2023 
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Figure 1.  Action Plan Performance 1 to Performance 2 Indonesia Elite Weightlifters in International Events 2022-2023 
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2.2. Example of Training Program 

Table 2.  Example of Training Program 

 

Table 3.  International championship results 

Event 
Participant Gender Medal 

M F Gold Silver Bronze 

Asian Weightlifting Championship 2022 3 2 1   

World Weightlifting Championship 2022 4 5 1 2  

Asian Weightlifting Championship 2023 1 2   1 

Seagames 2023 3 4 3 2 1 

IWF Grandfix 2023 3 2 5   

 

2.3. Training 

In the initial stages of implementation, the researchers 

analyzed the results of the international championships in 

2022, both single events and multi-events, in accordance 

with existing classes proportionally and adjusted them to 

the targets of each trainer that had been determined by the 

respective coaches in 2023. After obtaining results based 

on the analysis, all trainers compiled a periodization of the 

training program for 2023 by utilizing the block 

periodization model. After going through the first macro 

phase towards international competition, we will then see 

the progress results from implementing the block 

periodization model. 

During the preparatory period, subjects underwent a 

training program of 20 to 36 micro-exercises per week, 

while the main competition period lasted 1 to 2 weeks. The 

volume and intensity of training are adjusted based on the 

individual needs and goals of the lifters. The training 

sessions include exercises such as the snatch, clean and 

jerk, and other weightlifting moves. Subjects were 

monitored and their performance evaluated during the 

training period. 

Notice Figure 1 and Table 3. In Indonesia, lifters 

Performance 1 starts from the 5th Islamic Solidarity 

Games (ISG) event in 2022, continued with the 2022 Asian 

Weightlifting Championships (AWC 2022) in Bahrain, 

which consisted of 3 female lifters and 2 male lifters where 

the female lifter won 1 gold medal. Then at the 2022 World 

Weightlifting Championships (WWC 2022) in Colombia, 

which consisted of 4 female lifters and 5 male lifters, they 

won 2 silver medals and 1 gold medal. Performance 2 

Event Asian Weightlifting Championships (AWC 2023) 

consisted of 2 female lifters and 1 male lifter with 1 bronze 

medal; then at the 32nd Sea Games in 2023 in Cambodia, 

consisting of 4 female lifters and 3 male lifters, they 

achieved 3 gold medals, 2 silver medals, and 1 bronze 

medal; and at the 2023 IWF Grand Prix, consisting of 2 

female lifters and 3 male lifters, they won 5 gold medals, 3 

of which were won by 1 male lifter. When viewed from 

Snatch and C&J, each Indonesian weightlifter as a whole 

from performance 1 and performance 2 experienced a 

significant average increase in the Snatch force of 1.60  

3.70 kg, the S&J force of 0.80  3.63 kg, and the total force 

of 2.40  6.32 kg. 

It can be seen in Figure 2. The training time for 

preparation between performance 1 and performance 2 for 

each lifter varies. Female lifters include 1 female lifter for 

20 micros, 3 female lifters for 24 micros, 2 female lifters 

for 28 micros, 1 female lifter for 32 micros, and 1 female 

lifter for 36 micros. Meanwhile, in the preparatory training 

for male lifters between performance 1 and performance 2, 

there were 2 male lifters for 20 micros, 3 male lifters for 24 

micros, and 2 male lifters for 32 micros. The blocks in the 

training process consist of several mesos, with the 

provision that 1 meso consists of 1 training block. 
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Figure 2.  The Experimental Design of The Present Follow-Up Study 
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3. Result 

The data that has been obtained was analyzed using 

SPSS software. The analysis technique used is the Paired 

Sample t Test. This test was conducted to determine 

whether there is a significant difference or effect of 

applying the block periodization model to improving 

lifters' performance in international championships. The 

first step was to carry out a normality test using the Shapiro 

Wilk for all lifters, both in the female group and in the male 

group. Then, because the distribution of the subjects was 

normal, it was continued with descriptive data testing using 

Paired sample statistics and a correlation test using Paired 

sample Correlation. In the normality test for all male and 

female lifters for performance 1 of 0.174 > 0.05 and 

performance 2 of 0.15 > 0.05, the data are declared normal. 

In the Male normality test, there were 7 samples for 

performance 1, namely 0.557 > 0.05, and performance 2, 

namely 0.618 > 0.05. Then the female normality test totals 

8 samples on performance 1, namely 0.291 > 0.05, and 

performance 2, namely 0.162 > 0.05. Judging from these 

results, all the data have a significance value of > 0.05, so 

the data are declared normal. After carrying out the data 

normality test, it is necessary to test the homogeneity of the 

data. Then for the homogeneity significance value of all 

lifters, it is namely 0.863 > 0.05. Then the data is declared 

homogeneous with a significance value of male 

homogeneity, namely 0.978 > 0.05, and female 

homogeneity, namely 0.965. Then the data is declared 

homogeneous. Thus, the requirements or assumptions of 

normality and homogeneity in the use of the paired sample 

t test have been fulfilled. 

In Table 4, it can be seen that the average performance 1 

is 252.07 < performance 2 which is 254.47, which means 

there is a difference in the average increase in performance 

results between performance 1 and performance 2 on all 

lifters. In order to prove whether any difference is truly 

significant or not, we need to interpret the results of the 

paired sample T test. The correlation coefficient value is 

0.996, with a significance value of 0.00. Seeing the value 

of Sig. 0.00 < probability 0.05, there is a significant 

correlation between performance 1 and performance 2, 

meaning that each lifter has improved after being given 

training by applying the block periodization model. 

However, in the Paired Sample T test, the value (2-tailed) 

is 0.164 > 0.05, so there is a difference in the increase that 

is not significant. 

Table 4 shows that the average performance 1 is 310.14 

< performance 2 which is 313.57, which means there is a 

difference in the average increase in performance results 

between performance 1 and performance 2 for male lifters. 

To prove whether there is a significant difference in the 

increase or not, we need to interpret the results of the paired 

sample t test, which had a correlation coefficient of 0.977 

and a significance value of 0.00. Seeing the value of Sig. 

0.00 < probability 0.05, there is a significant correlation 

between performance 1 and performance 2 on male lifters, 

meaning that each lifter has experienced an increase after 

being given training by applying the block periodization 

model. However, based on Table 4, in the Paired Sample t 

test, the value (2-tailed) is 0.315 > 0.05, so there is a 

difference in increase that is not significant. It can be seen 

that the average performance 1 is 201.25 < performance 2 

which is 202.75, which means there is a difference in the 

average increase in performance results between 

performance 1 and performance 2 for female lifters. To 

prove whether there is a significant difference in the 

increase or not, we need to interpret the results of the paired 

sample t test with a correlation coefficient of 0.989 with a 

significance value of 0.00. Seeing the value of Sig. 0.00 < 

probability 0.05, there is a significant correlation between 

performance 1 and performance 2 on female lifters, 

meaning that each lifter has experienced an increase after 

being given training by applying the block periodization 

model. Based on Table 4 in the Paired Sample t test, the 

value (2-tailed) is 0.365 > 0.05, so there is a difference in 

the increase that is not significant. 

Table 4.  Data Statistik 

 Mean Paired Sample Correlation Paired Sample T-test 

 Perf 1* Perf 2* N Correlation Sig. Mean Sd t df Sig. (2-tailed) 

Male Lifters 310.14 313.57 7 0.977 0.00 -342.857 828.366 -1.095 6 0.315 

Female Lifters 201.25 202.75 8 0.989 0.00 -150.000 437.526 -970 7 0.365 

All Lifters 252.07 254.47 15 0.996 0.00 -240.00 632.230 -1.470 14 0.164 

Perf: Performance 
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4. Discussion 

Statistical significance is a statement about the 

likelihood of an observed outcome, and therefore, 

statistical significance does not guarantee that something 

important or even meaningful has been found. As is the 

case in sports, for example, in weightlifting, even though in 

each lift there is only a difference of 0.1 kg, when the data 

is processed statistically, there is actually no difference in 

effect, but once tested, the significance turns out to be 

insignificant too. There is no difference; the meaning of the 

difference is actually practical significance. Sometimes, 

when it comes to statistical significance, something 

empirical cannot be proven statistically significant, but the 

empirical evidence shows that even though it is only 0.1 kg, 

the difference is very significant [31]. Similarly, in 

research, there are differences, but the increase is not 

significant. 

In non-linear periodization models, there are changes in 

stimuli that are more frequent. These more frequent 

changes may be conducive to an increase in strength. There 

are many potential advantages to a non-linear approach, 

although no definite conclusions can be drawn at this time. 

First, weekly fluctuations in training load can lead to better 

neuromuscular adaptation compared to a linear 

periodization approach because loads are more 

unpredictable. Second, the non-linear program takes into 

account the need for modifications in the training program 

based on the lifters' recovery from competition or from 

previous training sessions. In addition, in a non-linear 

model, several training parameters can be handled 

simultaneously. Therefore, a lifter can train power and 

strength in the same week. Lastly, because of the nature of 

the training, the detraining effect that occurs in the linear 

periodization approach can be avoided. 

Achieving the achievements of weightlifters is not an 

easy thing. In accordance with the characteristics of the 

sport, which is very dominant in the strength component, 

the training carried out must be in accordance with the 

right periodization. For this reason, the selection of the 

periodization model for each lifter is part of an important 

competency that must be possessed by every weightlifting 

trainer. Especially for elite lifters at national training 

camps, coaches need understanding in analyzing the needs 

and demands for high performance in the sport of 

weightlifting, which in the year leading up to the 

Olympics must take part in several important events. 

Some periodization experts suggest the characteristics of 

each periodization model, both linear or traditional and 

non-linear or non-traditional. Researchers in the sport of 

weightlifting have found tips for improving various 

aspects, which will later become part of a strategy for 

compiling and designing an adequate training program so 

that high performance can be achieved. The classical 

understanding of periodization is associated with the 

General Adaptation Syndrome (GAS), which is the basis 

of the initial concept of periodization [32]. In short, GAS 

effectively states that systems will adapt to whatever 

stressors they may experience in an effort to meet the 

demands of those stressors [32,33,34]. According to him, 

this is done through a process consisting of three phases. 

The initial reaction to the stressor is called the 

alarm/reaction phase, where lifters may experience 

stiffness, pain, or a slight decrease in performance due to 

fatigue after a training session. The second phase is called 

the resistance phase and is the phase in which the body 

responds to the stressor by adapting to the new stressors 

with reduced pain, stiffness, greater tolerance of activity, 

and increased performance. This is considered to occur at 

a greater rate than required by the stressor and is referred 

to as "supercompensation". The final phase occurs when 

the stressor lasts longer than the organism can adapt, and 

fatigue occurs, where lifters may experience burnout in 

training or experience symptoms of overtraining [32, 35]. 

Based on the above results, if seen from the average 

total maximum force capability by applying the block 

periodization model, there is a difference. To the best of 

the researcher's knowledge, this is a study that has not 

been widely used in analyzing the impact of implementing 

the block periodization model on male and female lifters. 

The findings of this study are that training using the block 

periodization model has a significant impact on increasing 

maximum ability in the total snatch and clean and jerk 

forces. The block periodization model is a model that is 

applied to lifters who are mature enough and experienced 

enough with a plan to target achievements in a relatively 

larger number of competitions in one year [36]. Several 

research results regarding block periodization studies on 

multi-target block periodization training programs have 

revealed their distinct advantages over traditional 

preparation [37]. Block periodization shows some 

promise when compared to more common approaches 

such as linear periodization [16]. This positive result can 

be partly explained by the fact that block periodization 

studies are of short duration and high intensity. Intensity 

seems to correlate directly with lifters' performance. In 

addition, it seems that block programs are better for lifters 

who have several competitive events each year, such as 

weightlifting. Further research is needed before definitive 

conclusions can be drawn. 

The ability of lifters to perform snatches, and clean and 

jerks in an event is not only the process of adapting to 

training loads but also the performance of lifters when 

performing, which is also determined by the coach's 

strategy in setting the initial strength to then increase each 

opportunity (three opportunities) until maximum peak 

ability is achieved by looking at the results data from the 

training process that has been designed to be carried out 

strategically. In reality, when elite lifters perform, 

maximum performance often occurs in very small 

increments, such as an increase of only one kilogram in 

strength, both for the snatch and clean and jerk forces. 

However, the results of this very small increase can also 

make it a champion in important events. An interesting 
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finding to discuss is that lift failure often occurs due to 

mistakes in doing it, such as during the "press up" 

movement in the snatch and jerk lifts. The movement 

errors that are often made are called "press outs". The 

results of the research that has been done can be 

developed for further research by applying a more varied 

block periodization model to determining training 

material that is very important for higher achievement. 

Indeed, this is a relatively unexplored area of research, 

and there is a great opportunity to carry out further 

research with the aim of maximizing the long term 

improvement of lifters' performance (long-term Athlete 

Development), especially in the training to Win phase, 

and also that future research should examine not only 

Indonesian weightlifters to increase the generalizability of 

the findings; involving participants from different 

countries or regions will provide a more diverse sample 

and increase the external validity of the study; and future 

studies should include a control group to compare the 

effects of the periodization model with a non-periodized 

training approach. This will help establish the prominence 

or effectiveness of the periodization model in increasing 

power and performance. 

5. Conclusions 

The results of this study concluded that the block 

periodization model had an insignificant difference in 

increasing the maximum ability of the lifters in terms of 

the total forces of each lifter. The implication of the block 

periodization character is that in each mesocycle, the 

training is more focused on a very important component 

as a determinant of elite lifters' performance. A highly 

concentrated training workload cannot be managed at the 

same time for multiple targets, and therefore, the number 

of skills developed simultaneously is systematically 

reduced. Lifter performance, which also requires several 

other physical components besides strength, can only be 

developed sequentially but not simultaneously. Unlike 

traditional mixed programs, one sequence of highly 

concentrated exercises leads to targeted increases in 

ability while others receive no stimulation and therefore 

degrade, so the proper sequencing of exercise blocks is 

critical. To achieve systemic physiological changes, it 

requires at least 2–6 weeks, which corresponds to the 

duration of the mesocycle. Therefore, most of the block 

training is a mesocycle block for achieving one macro 

peak. 
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