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LAMPIRAN 

Lampiran 1 Ethical Clearance 
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Lampiran 2 Surat Ijin Penelitian
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Lampiran 3 Surat Selesai Penelitian 
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Lampiran 4 Hasil Uji Statistik 

a. kelompok 1 Paired T-test 

Descriptives 

   Statistic Std. Error 

Sebelum Mean 279.162 1.8220 

95% Confidence Interval for 

Mean 

Lower Bound 274.854  

Upper Bound 283.471  

5% Trimmed Mean 279.136  

Median 279.650  

Variance 26.557  

Std. Deviation 5.1533  

Minimum 271.8  

Maximum 287.0  

Range 15.2  

Interquartile Range 8.8  

Skewness -.001 .752 

Kurtosis -.988 1.481 

Sesudah Mean 281.412 1.9255 

95% Confidence Interval for 

Mean 

Lower Bound 276.859  

Upper Bound 285.966  

5% Trimmed Mean 281.575  

Median 282.700  

Variance 29.661  

Std. Deviation 5.4462  

Minimum 272.4  

Maximum 287.5  

Range 15.1  

Interquartile Range 9.9  

Skewness -.505 .752 

Kurtosis -.899 1.481 

 



55 

 

 

 

Tests of Normality 

 Kolmogorov-Smirnov
a
 Shapiro-Wilk 

 Statistic df Sig. Statistic df Sig. 

Sebelum .130 8 .200
*
 .976 8 .939 

Sesudah .196 8 .200
*
 .932 8 .538 

a. Lilliefors Significance Correction    

*. This is a lower bound of the true significance.   

 

Test of Homogeneity of Variances 

Kekerasan    

Levene Statistic df1 df2 Sig. 

.035 1 14 .854 

 

Paired Samples Statistics 

  Mean N Std. Deviation Std. Error Mean 

Pair 1 Sebelum 279.162 8 5.1533 1.8220 

Sesudah 281.412 8 5.4462 1.9255 

 

 

Paired Samples Correlations 

  N Correlation Sig. 

Pair 1 Sebelum & Sesudah 8 .955 .000 

 

 

Paired Samples Test 

  Paired Differences 

t df 

Sig. (2-

tailed) 

  

Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence 

Interval of the 

Difference 

  Lower Upper 

Pair 

1 

Sebelum - 

Sesudah 

-

2.2500 
1.6116 .5698 -3.5973 -.9027 -3.949 7 .006 
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b. Kelompok 2 uji Paired T-test 

 

 

Descriptives 

   Statistic Std. Error 

Sebelum Mean 316.338 4.2196 

95% Confidence Interval for 

Mean 

Lower Bound 306.360  

Upper Bound 326.315  

5% Trimmed Mean 315.819  

Median 315.450  

Variance 142.437  

Std. Deviation 11.9347  

Minimum 301.6  

Maximum 340.4  

Range 38.8  

Interquartile Range 14.3  

Skewness 1.080 .752 

Kurtosis 1.785 1.481 

Sesudah Mean 330.025 4.8568 

95% Confidence Interval for 

Mean 

Lower Bound 318.540  

Upper Bound 341.510  

5% Trimmed Mean 329.667  

Median 329.900  

Variance 188.708  

Std. Deviation 13.7371  

Minimum 311.0  

Maximum 355.5  

Range 44.5  

Interquartile Range 18.8  

Skewness .587 .752 

Kurtosis .735 1.481 
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Tests of Normality 

 Kolmogorov-Smirnov
a
 Shapiro-Wilk 

 Statistic df Sig. Statistic df Sig. 

Sebelum .193 8 .200
*
 .931 8 .522 

Sesudah .151 8 .200
*
 .969 8 .888 

a. Lilliefors Significance Correction    

*. This is a lower bound of the true significance.   

 

Test of Homogeneity of Variances 

Kekerasan    

Levene Statistic df1 df2 Sig. 

.100 1 14 .757 

 

Paired Samples Statistics 

  Mean N Std. Deviation Std. Error Mean 

Pair 1 Sebelum 316.338 8 11.9347 4.2196 

Sesudah 330.025 8 13.7371 4.8568 

 

Paired Samples Correlations 

  N Correlation Sig. 

Pair 1 Sebelum & Sesudah 8 .987 .000 
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c. kelompok 3 Paired T-test 

Descriptives 

   Statistic Std. Error 

Sebelum Mean 237.737 9.1115 

95% Confidence Interval for 

Mean 

Lower Bound 216.192  

Upper Bound 259.283  

5% Trimmed Mean 237.036  

Median 232.600  

Variance 664.157  

Std. Deviation 25.7712  

Minimum 205.6  

Maximum 282.5  

Range 76.9  

Interquartile Range 41.6  

Skewness .558 .752 

Kurtosis -.410 1.481 

Sesudah Mean 240.338 8.8708 

95% Confidence Interval for 

Mean 

Lower Bound 219.361  

Upper Bound 261.314  

5% Trimmed Mean 239.708  

Median 235.100  

Variance 629.534  

Std. Deviation 25.0905  

Minimum 209.0  

Maximum 283.0  

Range 74.0  

Interquartile Range 42.1  

Skewness .558 .752 

Kurtosis -.622 1.481 
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Tests of Normality 

 Kolmogorov-Smirnov
a
 Shapiro-Wilk 

 Statistic df Sig. Statistic df Sig. 

Sebelum .158 8 .200
*
 .956 8 .774 

Sesudah .189 8 .200
*
 .956 8 .767 

a. Lilliefors Significance Correction    

*. This is a lower bound of the true significance.   

 

Test of Homogeneity of Variances 

Kekerasan    

Levene Statistic df1 df2 Sig. 

.002 1 14 .967 
 

  

 

Paired Samples Statistics 

  Mean N Std. Deviation Std. Error Mean 

Pair 1 Sebelum 237.738 8 25.7712 9.1115 

Sesudah 240.338 8 25.0905 8.8708 

 

Paired Samples Correlations 

  N Correlation Sig. 

Pair 1 Sebelum & Sesudah 8 .996 .000 
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Uji One Way Anova 

Descriptives 

 Perlakuan Statistic Std. Error 

Kekerasan Kelompok 1 Mean 2.250 .5698 

95% Confidence Interval for 

Mean 

Lower Bound .903  

Upper Bound 3.597  

5% Trimmed Mean 2.194  

Median 2.350  

Variance 2.597  

Std. Deviation 1.6116  

Minimum .4  

Maximum 5.1  

Range 4.7  

Interquartile Range 2.7  

Skewness .566 .752 

Kurtosis -.234 1.481 

Kelompok 2 Mean 13.688 .9704 

95% Confidence Interval for 

Mean 

Lower Bound 11.393  

Upper Bound 15.982  

5% Trimmed Mean 13.686  

Median 13.600  

Variance 7.533  

Std. Deviation 2.7446  

Minimum 9.4  

Maximum 18.0  

Range 8.6  

Interquartile Range 4.4  

Skewness -.051 .752 

Kurtosis -.204 1.481 

Kelompok 3 Mean 2.600 .8437 
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95% Confidence Interval for 

Mean 

Lower Bound .605  

Upper Bound 4.595  

5% Trimmed Mean 2.544  

Median 2.050  

Variance 5.694  

Std. Deviation 2.3863  

Minimum .3  

Maximum 5.9  

Range 5.6  

Interquartile Range 4.6  

Skewness .310 .752 

Kurtosis -2.104 1.481 

 

Tests of Normality 

 

Perlakuan 

Kolmogorov-Smirnov
a
 Shapiro-Wilk 

 Statistic df Sig. Statistic Df Sig. 

Kekerasan Kelompok 1 .174 8 .200
*
 .936 8 .571 

Kelompok 2 .138 8 .200
*
 .984 8 .979 

Kelompok 3 .287 8 .051 .831 8 .061 

a. Lilliefors Significance Correction     

*. This is a lower bound of the true significance.    

 

Test of Homogeneity of Variances 

Kekerasan    

Levene Statistic df1 df2 Sig. 

1.328 2 21 .286 
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ANOVA 

Kekerasan      

 Sum of Squares df Mean Square F Sig. 

Between Groups 676.991 2 338.495 64.173 .000 

Within Groups 110.769 21 5.275   

Total 787.760 23    

 

Multiple Comparisons 

Kekerasan 

LSD 

      

(I) Perlakuan (J) Perlakuan 

Mean Difference 

(I-J) Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Kelompok 1 Kelompok 2 -11.4375
*
 1.1483 .000 -13.826 -9.049 

Kelompok 3 -.3500 1.1483 .764 -2.738 2.038 

Kelompok 2 Kelompok 1 11.4375
*
 1.1483 .000 9.049 13.826 

Kelompok 3 11.0875
*
 1.1483 .000 8.699 13.476 

Kelompok 3 Kelompok 1 .3500 1.1483 .764 -2.038 2.738 

Kelompok 2 -11.0875
*
 1.1483 .000 -13.476 -8.699 

*. The mean difference is significant at the 0.05 level.    
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Lampiran 5 Foto Penelitian 

 

Sampel sebelum diberi perlakuan Perebusan tulang ikan bandeng 

 

   Pengovenan tulang ikan bandeng    Serbuk tulang ikan bandeng 
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       Substrat tulang ikan bandeng  Substrat tulang ikan bandeng 

       konsentrasi 10%      konsetrasi 20% 

 

  

 

 

 

 

 

          Perendaman sampel dalam  

    susbtrat tulang ikan bandeng 
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Inkubator sampel              Monitor Vickers Hardness Tester 

 

Alat uji kekerasan Vickers 
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