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Abstract

The purpose of this study is to examine the difference in shot put performance among eleventh-
grade students at SMA PGRI 4 East Jakarta who were trained using a resistance band exercise
method and those who were not. The research employed an experimental method, a procedure
designed to reveal causal relationships between an intentionally introduced variable and other
variables outside the researcher’s control. The intentionally introduced variable is referred to as the
treatment or experimental variable and functions as the independent variable. The treatment was
deliberately administered to the research subjects to observe its effects, which in turn served as
the dependent variable. The findings of this study indicate a significant difference in shot put
performance between students who used the resistance band training method and those who did
not. This conclusion is supported by the results of the t-test, which showed that the calculated t-
value exceeded the table value (tpiwng = 5.63 > t,.be = 2.0063) at a significance level of a = 0.05.
The mean score of students who participated in the resistance band training was 69.61, whereas
the mean score of those who did not receive the training was 65.5. Thus, a difference of 4.11 points
was observed between Variable X1 and Variable X2.
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1 INTRODUCTION

The functions and objectives of national education, as stated in the Law of the Republic of
Indonesia Number 20 of 2003 concerning the National Education System, affirm that
national education serves to develop capabilities and to shape the character and civilization
of a dignified nation in order to educate the life of the nation. It aims to cultivate learners’
potential so that they become individuals who are faithful and devoted to God Almighty,
possess noble character, are healthy, knowledgeable, capable, creative, independent, and
become democratic and responsible citizens (Nurhayati, 2020).

Ramadhan et al. (2023) emphasize that physical education, sports, and health constitute
an integral part of the overall education system, prioritizing physical activities and the
cultivation of healthy living to support physical, mental, social, and emotional
development. Physical education specifically aims to develop physical fithess, motor skills,
critical thinking abilities, social competence, reasoning, emotional stability, moral conduct,
healthy lifestyle patterns, and environmental awareness through physical activities.

Furthermore, Law of the Republic of Indonesia Number 3 of 2005, Chapter II Article 4
concerning the National Sports System, states that national sports aim to maintain and
improve health, fitness, sports performance, human quality, as well as promote moral
values, discipline, sportsmanship, unity, and national resilience, while enhancing the
dignity and honor of the nation (Prianto, 2021). Training is defined as a systematic and
planned process conducted repeatedly to improve ability, physical condition, and mental
readiness, and must adhere to specific principles to ensure effectiveness and efficiency
(Rizky, 2025).
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Resistance band training is considered a viable alternative to enhance physical readiness
in shot put. This training method utilizes elastic resistance to improve muscular power,
particularly in the lower and upper limbs, and contributes to improved balance, flexibility,
and full-body mobility. Essentially, the core purpose of resistance band exercises is to build
muscular strength (Ahmad et al., 2024).

This study aims to describe the effect of resistance band training on the shot put
performance of eleventh-grade students at SMA PGRI 4 East Jakarta. The study seeks to
determine how resistance band exercises influence strength, coordination, and shot put
technique in comparison to conventional training methods. Through an experimental
approach, this research is expected to provide scientific insight into the effectiveness of
resistance band training in enhancing optimal shot put outcomes.

Supporting literature includes research by Siti Hasnawati (2021), which developed a
resistance band training manual to improve athletic strength. The manual received
“excellent” ratings across material expert validation (83.07%), media expert validation
(85.71%), small-group testing (87.50%), and large-group testing (87.18%). This indicates
that the training manual is both feasible and effective as a reference for coaches and
athletes in strength and acceleration training programs.

2 RESEARCH METHODS

This study utilized an experimental method to examine the causal effect of resistance band
training on students’ shot put performance. The treatment functioned as the independent
variable, while its outcomes served as the dependent variable. The procedure involved
selecting 28 eleventh-grade students, providing them with research instructions,
demonstrating proper shot put techniques, having them execute the techniques, and
recording their performance results for analysis.

3 RESULTS AND DISCUSSION

3.1 Data Description
3.1.1 Shot Put Performance of Students Using the Resistance Band Training

Method
Table 2 Frequency Distribution of Variable X1

Score fi %
61 - 63 3 10,71
64 - 66 4 14,29
67 - 69 6 21,43
70 -72 8 28,57
73 -75 5 17,86
76 - 78 2 7,14

Total 28 100,00

Based on the table above, the mean value of Variable X1 can be calculated using the
following formula:

X
Mean = >

n
_ 1949

28
= 69,61
Thus, the mean value of Variable X1 is 69.61. According to the assessment scale, this
mean falls within the range of 66-80, which is categorized as “good.” This indicates that
the shot put performance of eleventh-grade students at SMA PGRI 4 East Jakarta who used
the resistance band training method is classified as good. The data presented in the table
above, when illustrated in a graph, appear as follows:
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3.1.2 Shot Put Performance of Students Who Did Not Use the Resistance Band
Training Method
Table 2. Distribution Frequency of Variabel Xz

Score fi %
60 - 61 3 10,71
62 - 63 5 17,86
64 - 65 6 21,43
66 - 67 7 25,00
68 - 69 3 10,71
70 - 71 4 14,29

Total 28 100,00

Based on the table above, the mean value of Variable X2 can be calculated using the
following formula:

X
Mean = =2

n
_ 1834

28
= 65,5
Thus, the mean value of Variable X2 is 65.5. According to the assessment scale, this mean
falls within the range of 66-80, which is classified as “good.” This indicates that the shot

put performance of eleventh-grade students at SMA PGRI 4 East Jakarta who did not use
the resistance band training method is categorized as good.

3.2 Analysis Requirement Tests
3.2.1 Normality Test

Table 3. Normality Test Calculation for Group X1

X1 Zi Zt F(i) S(i) F(i) - S(i)
61 -1,97 10,4756 0,0244 0,0357 0,0113
62 -1,74 0,4591 0,0409 0,0714 0,0305
63 -1,51 0,4345 0,0655 0,1071 0,0416
64 -1,28 10,3997 0,1003 0,1429 0,0426
65 -1,05 10,3531 0,1469 0,1786 0,0317
66 -0,83 0,2967 0,2033 0,2143 0,11
66 -0,83 10,2967 0,2033 0,25 0,467
67 -0,59 10,2224 0,2776 0,2857 0,0081
67 -0,59 10,2224 0,2776 0,3214 0,0438
68 -0,37 10,1443 0,3557 10,3571 0,0014
68 -0,37 0,1443 0,3557 0,3929 0,0372
69 -0,14 0,0557 0,4443 0,4286 0,0157
69 -0,14 0,0557 0,4443 0,4643 0,02
70 0,09 10,0359 0,5359 0,5 0,0359
70 0,09 0,0359 0,5359 0,5357 0,0002
71 0,32 0,1255 10,6255 0,5714 0,0541
71 0,32 0,1255 0,6255 10,6071 0,0184
71 0,32 0,1255 0,6255 0,6429 0,0174
72 0,55 10,2088 0,7088 0,6786 0,0302
72 0,55 10,2088 0,7088 0,7143 0,0055
72 0,55 10,2088 0,7088 0,75 0,0412
73 0,78 0,2823 10,7823 10,7857 0,0034
74 1,00 0,3413 0,8413 0,8214 0,0199
72 0,55 10,2088 0,7088 0,8571 0,0158
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25 75 1,23 0,3907 0,8907 0,8929 0,0022
26 75 1,23 0,3907 0,8907 0,9286 0,0379
27 76 1,46 0,4279 0,9279 0,9643 0,0364
28 78 1,92 0,4726 0,9726 1 0,0274

Based on the results of the normality test calculation above, it is known that Lo
(L_calculated) is 0.0541. Meanwhile, the L_table value (L_t) for a sample size of n = 28 at
a significance level of a = 0.05 is 0.1658. Therefore, it can be concluded that the shot put
performance data of students who used the resistance band training method are normally
distributed because L_calculated is smaller than L_table.

a. The calculations for the mean, variance (S52), and standard deviation (S) of Variable X2
are as follows:

X X2

Mean

n
1834
28
= 65,5
2 2
. X2° - X2
Varians (S22) nZ n(n-(i )
28 (120376)-(1834)2
28 (28-1)
3370528-3363556

28(27)
6972

756
= 9,22

Deviation Standard (S) = 522

Table 4. Normality Test Calculation for Group X2

X1 Zi Zt F(i) S(i) F(i) - S(i)
60 -1,81 0,4649 0,0351 0,0357 0,0006
61 -1,48 10,4306 0,0694 0,0714 0,002
61 -1,48 0,4306 0,0694 0,1071 0,0377
62 -1,15 0,3749 0,1251 0,1429 0,0178
62 -1,15 0,3749 0,1251 0,1786 0,0535
63 -0,82 0,2939 0,2061 0,2143 0,0082
63 -0,82 0,2939 0,2061 0,25 0,0439
63 -0,82 0,2939 0,2061 0,2857 0,0796
64 -0,49 10,1879 0,3121 0,3214 0,0093
64 -0,49 10,1879 0,3121 0,3571 0045
64 -0,49 10,1879 0,3121 0,3929 0,0808
65 0,16 0,0636 0,4364 0,4286 0,0078
65 0,16 0,0636 0,4364 0,4643 0,0279
65 0,16 0,0636 0,4364 0,5 0,0636
66 0,16 0,0636 0,5636 0,5357 0,0279
66 0,16 0,0636 0,5636 0,5714 0,0078
66 0,16 0,0636 0,5636 0,6071 0,0435
67 0,49 10,1879 0,6879 0,6429 0,045
67 0,49 10,1879 0,6879 0,6786 0,0093
67 0,49 10,1879 0,6879 0,7143 0,0264
67 0,49 10,1879 0,6879 0,75 0,0621
68 0,82 0,2939 0,7939 0,7857 0,0082
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23 68 0,82 10,2939 0,7939 0,8214 0,0275
24 69 1,15 0,3749 0,8749 0,8571 0,0178
25 69 1,15 0,3749 0,8749 10,8929 0,018
26 70 1,48 0,4306 0,9306 0,9286 0,002
27 71 1,81 0,4649 0,9649 10,9643 0,0006
28 71 1,81 0,4649 0,9649 1 0,0351

ased on the results of the normality test calculation above, it is found that Lo (L_calculated)
is 0.0796. Meanwhile, the L_table value (L_t) for a sample size of n = 28 at a significance
level of a = 0.05 is 0.1658. Therefore, it can be concluded that the shot put performance
data of students who did not use the resistance band training method are normally
distributed because L_calculated is smaller than L_table.

a. Homogeneity Test
Determining Fhitung:
522
T s
19,14
9,22
= 2,08
b. Ftabel =F%a(ni-1,n2-1)
=0,05(28-1,28-1)
= 0,05 (27,27)
=191
c. Statistical Hypotheses
Ho: 012 = 022 (the variance of group 1 is equal to the variance of group 2, or the data are
homogeneous).
Hi: 042 # 0,2 (the variance of group 1 is not equal to the variance of group 2, or the data are not
homogeneous).
d. Testing Criteria
Accept Ho, jika Fhitung < Ftabel.
Reject Ho, jika Fnitung > Ftabel.
e. Conclusion
Fhitung = 2,08 dan Ftabel = 1,91
Since Fhitung > Ftabel
F_table, H1 is accepted, indicating that the data are not homogeneous.

Fhitung

3.3 The results of hypothesis testing
Hypothesis testing was carried out using a two-mean difference test (t-test) (Waluyo,
2024). The t-test was employed to determine whether there is a significant difference in
shot put performance between students who used the resistance band training method and
those who did not in the eleventh grade of SMA PGRI 4 East Jakarta. The steps undertaken
are as follows:
Determining thitung:
thitung = %

69,91-65,5
/7,41(§+21—8)

4,11

741 (0,072)

4,11

v0,5335

4,11
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a. Determining the degrees of freedom (df) using the following formula:db =

(n1+ n2) -2
— (28 + 28) - 2
=56-2
= 54

b. Determiningi ttapel
The researcher used a confidence level or significance level of 5% (a = 0.05) with 54
degrees of freedom, resulting in a t-table value of 2.0063. Thus, the t-table value is
2.0063. This value was obtained through interpolation because it was not directly
available in the table. The next step is to compare the thitung with the trabel according to
the following hypothesis testing criteria:
Accept Ho, if thitung less than ttapel.
Accept Hi, if thitung more than ttaber.
Referring to the hypothesis testing criteria above, the Null Hypothesis Nol (Ho) rejected
because thitung = 5,63 more than ttabe = 2,0063.
This indicates that the Working Hypothesis (H1) is accepted, meaning that there is a
positive and significant difference in shot put performance between students who used
the resistance band training method and those who did not in the eleventh grade of
SMA PGRI 4 East Jakarta.

3.4 The Result of Discussion

The analysis indicates that the resistance band training method is both practically and
theoretically effective in improving students’ shot put performance. These findings support
the acceptance of the research hypothesis, demonstrating a significant difference between
students who used the resistance band method and those who did not. This is confirmed
by the t-test results at a 5% significance level, where the t-calculated value (5.63) exceeds
the t-table value (2.0063).

4 CONCLUSION

The study demonstrates that the resistance band training method has a significant effect
on improving the shot put performance of eleventh-grade students at SMA PGRI 4 East
Jakarta. The t-calculated value (5.63), which exceeds the t-table value (2.0063), confirms
the effectiveness of this method. Students who trained with resistance bands achieved a
mean score of 69.61, compared to 65.5 in the group that did not use resistance bands.
The 4.11-point difference indicates that resistance band exercises provide a more optimal
training stimulus and enhance student motivation, making this method appropriate for
implementation in physical education (PJKR) learning.
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