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ABSTRACT  
 

This study aimed to identify the level of using Six Sigma Methodology (DMAIC) as an 
approach to improve patient satisfaction at governmental hospitals in the Gaza Strip and to 
identify the level of inpatients satisfaction in these hospitals under the light of using Six Sigma 
Methodology. The study used the descriptive method. A two different questionnaires were 
designed as a main tool for collecting the data from the study population which is divided into 
two categories: the health providers, and the inpatients in the same hospitals. Al Shifa Medical 
Hospital and Gaza European Hospital were selected Intentionally for study area. A stratified 
sample of (372) individuals were selected from the first category (the hospital Supervisory staff) 
using a comprehensive survey method, while a random sample of (600) patients were selected 
from the second category (inpatients). 
 

The most important findings of the study were:  
1. The level of using Six Sigma Methodology as an approach to improve patient satisfaction at 

governmental hospitals in Gaza Strip was (65.29 ).  
2.  under the light of using Six Sigma Methodology at 

governmental hospitals in the Gaza Strip was (68.76%). 
3. A significant and logical relationship that achieved when using Six Sigma Methodology 

(DMAIC) as an approach to improve patient satisfaction at governmental hospitals in the 
Gaza Strip. 

4. The Supervisory staff, who had educational level of a bachelor's or diploma holders or less, 
and those with an administrative scientific specialization, and those who are at the functional 
levels as a director or head of division or nursing supervisor, had recorded statistically 
significant differences on the use of Six Sigma Methodology higher than the other categories 
of supervisory staff. while there were no statistically significant differences between the 
Supervisory staff in gender, age, and years of service. 

5. The inpatients, who are female, and those with educational level as illiterate, and those living 
in Khan Younis or Rafah, and patients admitted to Gaza European Hospital, and those 
admitted in the surgical or internal wards, had statistically significant differences in 
satisfaction under the light of using Six Sigma Methodology higher than the other patient 
groups. While there were no statistically significant differences between inpatients due to age 
or marital status. 

 

The main recommendations of the study were: 
1. To increase the interest in implementing Six Sigma Methodology (DMAIC) at governmental 

hospitals as an approach to improve patient satisfaction by providing all necessary 
requirements for this purpose, and strengthening strengths and addressing weaknesses in 
practices and activities related to the dimensions of the methodology. 

2. To seek to increase patients' satisfaction at governmental hospitals by improving the quality 
of health service provided to them Through the implementation of Six Sigma Methodology 
or other methodologies that will raise the quality of service 

3. Enhancing communication between hospital administrative and patients by developing 
channels of communication between them, establishing clear and easy policies and 
procedures, and providing appropriate tools and means to submit complaints and suggestions. 

4. Care of (HR) human resources through the drawing of appropriate policies for selection and 
recruitment, and developing of HR by holding training programs and motivate them to be an 
effective milestone in the implementation of quality programs, particularly Six Sigma 
Methodology   

5. Increase the interest in knowing the trends of the clients (employees and patients) and their 
level of satisfaction through making periodic survey, holding joint meetings, visits to places 
of service and listening to opinions and suggestions. 
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Process capability Cp 

Process capability index Cpk 

Critical total quality CTQ 

Define, Measure, Analysis, Design, Verify DMADV 

Define, Measure, Analysis, Improve, Control DMAIC 

Defect Per Million Opportunities DPMO 

Human Resources HR 

Lower specification limit LSL 

Statistical package for social sciences SPSS 

Tolerance T 

United Nations Development Program UNDP 

Upper specification limit USL 
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2 

0.698 0.708 
0.726 0.739 
0.782 0.878 
0.796 0.841 
0.630 0.639 
0.621 0.766 

1 
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0.879 
0.925 
0.924 
0.896 
0.927 
0.976 

Irfan, et al, 2012: 873Almasarweh, and Rawashdeh, 

2016: 401

2 

 

0.795 
0.673 
0.870 
0.867 
0.660 
0.912 

Irfan, et al, 2012: 873
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4 Pearson
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6 T. Test 

7 Independent samples T. Test

 

8 One way analysis of variance ANOVA
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SPSS

 
1 

  
 233 71.0 
 95 29.0 

 328 100.0 

2 

  
 27 8.2 
 93 28.4 

  126 38.4 
  82 25.0 

 328 100.0 
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3 

  
 48 14.6 
 160 48.8 

 120 36.6 
 328 100.0 
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4 

  
 78 23.8 
 137 41.8 
 13 4.0 
 38 11.6 

 12 3.7 
 47 14.3 
 3 0.9 

 328 100.0 

5 

  
 9 2.7 

 52 15.9 
 83 25.3 
 86 26.2 

 98 29.9 
 328 100.0 
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6 

  
 216 65.9 

 112 34.1 
 328 100.0 
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7 

  
 60 18.3 
 43 13.1 

 35 10.7 
 13 4.0 

 44 13.4 
 13 4.0 

 58 17.7 
 12 3.7 
 21 6.4 
 7 2.1 
 13 4.0 

 9 2.7 
 328 100.0 
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8 

  
 23 7.0 

 157 47.9 
 123 37.5 

 25 7.6 
 328 100.0 
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 203 37.6 
 337 62.4

  
 188 34.8
 99 18.3
 66 12.2
 76 14.1

 111 20.6
  

 71 13.1
 428 79.3
 35 6.5
 6 1.1

  
 51 9.5

 311 57.6
 47 8.7
 73 13.5

 58 10.7
  

 36 6.6
 74 13.70
 102 18.9
 184 34.1

 144 26.7
  

 398 73.7
 142 26.3



www.manaraa.com

 188 34.8
 214 39.6

 138 25.6

 

 

 

 
 

 
 

 

 
 



www.manaraa.com

 

 

 

 

 

 

 

Abu-Nada, 2015: 99

 
El Mudallal, 2013: 84

 
Al-Kariri, 2010: 98

 
Ahmed, 2009: 91

 
El-Haj, 2008: 131

 
Hillis, 2008: 95

 
Abu Saileek, 2004: 121



www.manaraa.com

 

 
 

 

 

 
 

 
 

 

 

 

 

 

 

1 



www.manaraa.com

  
 

t 
sig 

1 3.4820.94569.63-0.3510.7265 
2 3.4450.97868.90-1.0160.3106 
3 3.4880.94269.76-0.2350.8154 
4 3.1011.03462.01-6.9950.00011 
5 3.0580.89861.16-8.9120.00012 
63.1100.93962.20-7.5300.00010 
7 3.6520.76773.053.599 0.0001 
8 3.2291.02864.57-4.7780.0009 
9 3.0121.02060.24-8.6650.00013 
10 3.6040.88672.072.120 0.0352 
113.3990.95367.99-1.9130.0577 
12 3.3110.96866.22-3.5370.0008 
13 3.5731.02971.461.288 0.1993 
 43.4638.17866.87-4.5100.000 

t

t
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t

t

t
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2 

  
 

t 
sig 

1  3.4880.93569.76-0.2360.8133 
2  3.2100.99064.21-5.2990.0006 
3  3.6160.94872.322.214 0.0271 
4  3.3380.86366.77-3.3920.0014 
5  2.8841.03157.68-10.8180.00013 

6 
 

3.6040.84772.072.217 0.0272 

7  3.1890.90663.78-6.2180.0008 
8  3.0640.88861.28-8.8950.00011 
9  3.2100.95964.21-5.4720.0007 
10 3.2770.95165.55-4.2380.0005 
112.9481.02358.96-9.7710.00012 
123.1310.99462.62-6.7190.00010 
13 3.1711.07663.41-5.5430.0009 
 42.1319.00364.82-6.7770.000 

t

t
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t

t

t
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3 

   
  

t 
sig 

 

1  3.524 0.853 70.49 0.518 0.605 1 
2  3.174 0.862 63.48 -6.852 0.000 9 
3  2.994 0.905 59.88 -10.1250.000 11 
4  3.061 0.972 61.22 -8.182 0.000 10 

5 
 

3.183 0.924 63.66 -6.217 0.000 8 

6 3.189 0.936 63.78 -6.019 0.000 7 

7 
 

3.287 0.934 65.73 -4.140 0.000 3 

8 
 

3.244 0.943 64.88 -4.921 0.000 4 
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t 
sig 

 

9  3.326 0.968 66.52 -3.253 0.001 2 
10 2.991 1.021 59.82 -9.030 0.000 12 
11 3.210 1.008 64.21 -5.202 0.000 6 
12 3.241 0.951 64.82 -4.933 0.000 5 
 38.4248.902 64.04-7.275 0.000 

t

t

t
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t

4 

  
 

t 
sig 

1  3.2500.99265.00-4.5660.00010 
2  3.3230.93266.46-3.4380.0018 
3  3.4790.91569.57-0.4220.6735 
4  3.3991.00667.99-1.8120.0717 
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t 
sig 

5  3.0001.01760.00-8.9070.00014 
6  3.1621.01763.23-6.0250.00012 
7  3.2160.92864.33-5.5330.00011 
8 3.4850.95569.70-0.2890.7734 
9  3.4120.86668.23-1.8480.0656 
10 3.2841.00265.67-3.9110.0009 
11 3.7870.89475.735.809 0.0001 
123.5430.97370.850.795 0.4273 
13 3.1430.96862.87-6.6750.00013 
14 3.7840.91175.675.634 0.0002 
15 2.5341.20450.67-14.5440.00015 
 49.79910.35466.40-4.7250.000 

t

t

t
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5 

  
 

t 
sig 

1  3.2440.94364.88-4.9210.0007 
2  3.1340.89262.68-7.4290.00010 
3  3.2010.90364.02-5.9920.0008 
4  3.4510.96369.02-0.9170.3603 
5  3.7040.87174.094.245 0.0001 
6  3.6100.83572.202.380 0.0182 
7 3.0211.10460.43-7.8490.00012 
8  2.8411.04956.83-11.3710.00014 
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t 
sig 

9 3.1220.93762.44-7.3070.00011 
10 3.3450.91266.89-3.0870.0024 
11 3.1741.08563.48-5.4440.0009 
12 2.9421.09558.84-9.2300.00013 
13 3.3450.94566.89-2.9800.0035 
14 3.3410.93566.83-3.0710.0026 
15 2.6921.15753.84-12.6440.00015 
 48.16810.75064.22-7.2980.000 

t

t

t

t
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6 

  
  

t 
sig 

43.4638.178 66.87-4.5100.0001 
42.1319.003 64.82-6.7770.0003 
38.4248.902 64.04-7.2750.0005 
49.79910.35466.40-4.7250.0002 
48.16810.75064.22-7.2980.0004 

t
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T-Test

  
 

t 
sig 

1  3.3961.08267.93-2.2270.0264 
2  3.3370.96066.74-3.9450.0005 
3  3.7910.85475.817.909 0.0002 
4  3.4980.97969.96-0.0440.9653 
5  3.8610.95477.228.796 0.0001 
6  2.9071.05858.15-13.0150.0007 
7  3.2061.05364.11-6.4950.0006 
 23.9964.50868.56-2.5960.010 

  
 

t 
sig 

1  3.6240.96472.482.992 0.0034 
2  3.0131.11660.26-10.1440.0007 
3  3.8150.82376.308.884 0.0002 
4  3.2541.06965.07-5.3530.0006 
5  3.7610.90275.226.730 0.0003 
6  3.8280.91376.568.346 0.0001 
7  3.3001.18966.00-3.9100.0005 
 24.5944.91470.270.447 0.655 

  
 

t 
sig 

1  3.5441.00170.891.032 0.3031 
2  3.1810.97563.63-7.5930.0002 
3  2.9811.00459.63-11.9960.0005 
4  3.0330.96460.67-11.2440.0003 
5  2.9941.01359.89-11.5990.0004 
6  2.9721.07159.44-11.4480.0006 
 18.7074.94362.36-10.7790.000 
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t 
sig 

1  3.4111.11468.22-1.8540.0648 
2  3.6060.95172.112.581 0.0103 
3  3.5850.97671.702.029 0.0434 
4  3.4830.99869.67-0.3880.6986 
5 2.7911.17455.81-14.0350.0009 
6  3.7330.84874.676.394 0.0002 
7  3.8020.90776.047.730 0.0001 
8  3.5090.97970.190.220 0.8265 
9  3.4301.11468.59-1.4690.1437 
 31.3506.31269.67-0.5520.581 

   t sig 

1  3.7501.11175.005.229 0.0003 

2  3.9460.80178.9312.9550.0001 
3  3.2151.09964.30-6.0300.0007 
4  3.6310.91172.633.353 0.0014 
5  3.2430.99164.85-6.0370.0006 
6  3.4930.98369.85-0.1750.8615 
7  3.8480.96376.968.404 0.0002 
 25.1264.68871.793.103 0.002 

1 

t

t
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t

 

 

 

 
  

2 

t
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t

 

 

 

3 

t

t
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4 

t

t
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5 

t

t

t
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6 

  t sig
23.996 4.508 68.56 -2.596 0.010 4 
24.594 4.914 70.27 0.447 0.655 2 
18.707 4.943 62.36 -10.7790.000 5 
31.350 6.312 69.67 -0.552 0.581 3 
25.126 4.688 71.79 3.103 0.002 1 

71.79
t

t
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1 

  
  

t sig 

43.463 8.178 66.87 -4.510 0.000 
42.131 9.003 64.82 -6.777 0.000 
38.424 8.902 64.04 -7.275 0.000 
49.799 10.354 66.40 -4.725 0.000 
48.168 10.750 64.22 -7.298 0.000 

 221.985 43.054 65.29 -6.737 0.000 

sigt

t
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Ayoub, and Qasem, 2010: 7-8

Al-Telbani & Radwan, 

2013: 405Ayoub, and Qasem, 2010: 7-8 

 

Al-Telbani & Radwan, 2013: 402 

Al-Telbani & Radwan, 2013: 424-425 
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Al-Telbani & Radwan, 

2013: 402-404, 413-414, 423

Al-Telbani & Radwan, 2013: 405

 

Al-Telbani & Radwan, 2013: 423

 

Al-Telbani & Radwan, 

2013: 410, 423

Al-Telbani & Radwan, 2013: 402, 423 
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2 

  
 

t 
sig 

123.77421.92368.76-2.3590.019

sigt

t

 

El 

Mudallal, 2013: 72Hillis, 2008: 123 
 

Ahmed, 2009: 66
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Abed Al-Hussein, and Khaleel, 2015)

Dzomeku, et al, 2013

El Mudallal, 2013

Al-Kariri, 2010

Ahmed, 2009

Al-Doghaither, 2004)

Kavitha, 2012

(Shams, et al, 2010)

El-Haj, 2008

Hillis, 2008

Al-Sharif, 2008

Abu Saileek, 2004
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3 

  

 

 

T. test

   t sig

 233 43.348 8.631 0.401 
  

0.689 
   9543.7476.980 

 233 41.987 9.296 0.453 
  

0.651 
   9542.4848.277 

 233 38.313 9.200 0.352 
  

0.725 
   9538.6958.167 

 
 233 49.648 10.872 0.412 

  
0.680 

   9550.1689.000 
 233 47.961 11.150 0.544 

  
0.587 

   9548.6749.740 

 
 233 221.258 45.204 0.479 

  
0.633 

   95223.76837.425 

sigt
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One Way ANOVA

f 
sig  

219.979 3 73.326 1.097 
  
  

0.350 
  
  

21651.582 324 66.826 
21871.561 327  

 

524.428 3 174.809 2.180 
  
  

0.090 
  
  

25978.934 324 80.182 
26503.363 327  

 

114.814 3 38.271 0.481 
  
  

0.696 
  
  

25801.280 324 79.634 
25916.095 327  

 

67.021 3 22.340 0.207 
  
  

0.892 
  
  

34987.698 324 107.987 
35054.720 327  
162.276 3 54.092 0.466 

  
  

0.706 
  
  

37629.502 324 116.140 
37791.777 327  

 
3370.613 3 1123.5380.604 

  
  

0.613 
  
  

602776.311 324 1860.421
606146.924 327  

sigf
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One Way ANOVA

f 
sig 

730.288 2 365.144 5.613 
 
 

0.004
 
 

21141.273325 65.050 
21871.561327 

 

1057.752 2 528.876 6.755 
 
 

0.001
 
 

25445.610325 78.294 
26503.363327 

 

1246.997 2 623.498 8.214 
 
 

0.000
 
 

24669.098325 75.905 
25916.095327 

 

1085.097 2 542.548 5.191 
 
 

0.006
 
 

33969.623325 104.522 
35054.720327 
1402.417 2 701.209 6.263 

 
 

0.002
 
 

36389.360325 111.967 
37791.777327 

 
26382.2092 13191.1057.395 

 
 

0.001
 
 

579764.715325 1783.891
606146.924327 
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sigf

 
    

 45.938 44.056 41.683 
 45.938 0   

 44.056 1.88 0  

 41.683 *4.25 *2.37 0 

 
    

 43.000 43.631 39.783 
 43.000 0   

 43.631 0.63 0  

 39.783 3.22 3.85 0 

 
    

 40.063 39.856 35.858 
 40.063 0   

 39.856 0.21 0  

 35.858 4.20 4.00 0 
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 51.813 50.969 47.433 
 51.813 0   

 50.969 0.84 0  

 47.433 4.38 3.54 0 

 
    

 49.458 49.819 45.450 
 49.458 0   

 49.819 0.36 0  

 45.450 4.01 4.37 0 

 
    

 230.271 228.331 210.208 
 230.271 0   

 228.331 1.94 0  

 210.208 20.06 18.12 0 
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T. test

  tsig
 21641.968 8.381 4.749

 
0.000 

 
 

11246.3486.945 
 21641.269 9.325 2.428

 
0.016 

 
 

11243.7958.130 
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tsig
 21637.574 9.317 2.418

 
0.016 

 
 

11240.0637.824 

 
 21649.185 10.692 -1.493

 
0.136 

 11250.9829.603 
 21646.898 10.801 3.006

 
0.003 

 
 

11250.61610.262 

 
 216216.89444.404 -3.011

 
0.003 

 
 

112231.80438.652 

sigt

sigt

Abu Saileek, 2004: 108Al-Telbani & 

Radwan, 2013: 403-405
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One Way ANOVA

f sig
2114.669 6 352.445 5.726 

  
  

0.000 
  
  

19756.892 321 61.548 
21871.561 327  

 

2195.095 6 365.849 4.831 
  
  

0.000 
  
  

24308.267 321 75.727 
26503.363 327  

 

2075.753 6 345.959 4.658 
  
  

0.000 
  
  

23840.342 321 74.269 
25916.095 327  

 

2872.478 6 478.746 4.775 
  
  

0.000 
  
  

32182.242 321 100.256 
35054.720 327  
3405.520 6 567.587 5.298 

  
  

0.000 
  
  

34386.258 321 107.122 
37791.777 327  

 
60387.289 6 10064.548 5.920 

  
  

0.000 
  
  

545759.635 321 1700.186 
606146.924 327  

sigf
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 40.846 43.401 43.385 41.921 43.500 49.02 47.00 
 40.846 0       
 43.401 2.56 0      
 43.385 2.54 0.02 0     
 41.921 1.07 1.48 1.46 0    

 43.500 2.65 0.10 0.12 1.58 0   
 49.021 *8.18 *5.62 *5.64 *7.10 5.52 0  
 47.000 6.15 3.60 3.62 5.08 3.50 2.02 0 

 
        

 40.179 42.328 37.846 39.789 43.000 47.66 42.00 
 40.179 0       
 42.328 2.15 0      
 37.846 2.33 4.48 0     
 39.789 0.39 2.54 1.94 0    

 43.000 2.82 0.67 5.15 3.21 0   
 47.660 *7.48 *5.33 *9.81 *7.87 4.66 0  
 42.000 1.82 0.33 4.15 2.21 1.00 5.66 0 

 
        

 36.513 38.708 35.077 35.526 39.917 43.66 38.33 
 36.513 0       
 38.708 2.20 0      
 35.077 1.44 3.63 0     
 35.526 0.99 3.18 0.45 0    

 39.917 3.40 1.21 4.84 4.39 0   
 43.660 *7.15 *4.95 *8.58 *8.13 3.74 0  
 38.333 1.82 0.37 3.26 2.81 1.58 5.33 0 
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 47.641 50.496 44.231 46.263 50.000 55.53 52.33 
 47.641 0       
 50.496 2.86 0      
 44.231 3.41 6.27 0     
 46.263 1.38 4.23 2.03 0    

 50.000 2.36 0.50 5.77 3.74 0   
 55.532 *7.89 *5.04 *11.30 *9.27 5.53 0  
 52.333 4.69 1.84 8.10 6.07 2.33 3.20 0 

 
        

 45.821 48.518 44.846 43.816 50.667 54.70 50.33 
 45.821 0       
 48.518 2.70 0      
 44.846 0.97 3.67 0     
 43.816 2.00 4.70 1.03 0    

 50.667 4.85 2.15 5.82 6.85 0   
 54.702 *8.88 *6.18 *9.86 *10.89 4.04 0  
 50.333 4.51 1.82 5.49 6.52 0.33 4.37 0 

 

        
 211.000 223.453 205.385 207.316 227.083 250.57 230.00 

 211.000 0       

 223.453 12.45 0      

 205.385 5.62 18.07 0     

 207.316 3.68 16.14 1.93 0    

 227.083 16.08 3.63 21.70 19.77 0   

 250.574 *39.57 *27.12 *45.19 *43.26 23.49 0  

 230.000 19.00 6.55 24.62 22.68 2.92 20.57 0 
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One Way ANOVA

f sig 
193.899 4 48.475 0.722 

 
 

0.577 
 
 

21677.662 323 67.114 
21871.561 327 
325.796 4 81.449 1.005 

 
 

0.405 
 
 

26177.567 323 81.045 
26503.363 327 

61.370 4 15.343 0.192 
 
 

0.943 
 
 

25854.724 323 80.046 
25916.095 327 

80.078 4 20.019 0.185 
 
 

0.946 
 
 

34974.642 323 108.281 
35054.720 327 

 

106.027 4 26.507 0.227 
 
 

0.923 
 
 

37685.751 323 116.674 
37791.777 327 

 
2086.153 4 521.538 0.279 

 
 

0.892 
 
 

604060.771 323 1870.157 
606146.924 327 

sigf
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One Way ANOVA

f sig
881.950 3 293.983 4.538 

 
 

0.004 
 
 

 
20989.611 324 64.783 
21871.561 327 

 

1285.896 3 428.632 5.507 
 
 

0.001 
 
 

 
25217.467 324 77.832 
26503.363 327 

 

1192.145 3 397.382 5.208 
 
 

0.002 
 
 

 
24723.950 324 76.308 
25916.095 327 

 

1007.548 3 335.849 3.196 
 
 

0.024 
 
 

 
34047.171 324 105.084 
35054.720 327 
916.084 3 305.361 2.683 

 
 

0.047 
 
 

 
36875.693 324 113.814 
37791.777 327 
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f sig

 
25829.657 3 8609.886 4.807 

 
 

0.003 
 
 

 
580317.267 324 1791.103 
606146.924 327 

sigf

 

     
 47.043 41.873 44.569 44.720 

 47.043 0    

 41.873 5.17 0   

 44.569 2.47 *2.70 0  

 44.720 2.32 *2.85 0.15 0 

 

     
 45.043 40.089 43.797 44.080 

 45.043 0    

 40.089 4.95 0   

 43.797 1.25 *3.71 0  

 44.080 0.96 *3.99 0.28 0 
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 41.696 36.484 39.967 40.000 

 41.696 0    

 36.484 5.21 0   

 39.967 1.73 *3.48 0  

 40.000 1.70 *3.52 0.03 0 

 
     

 52.913 48.108 50.772 52.760 
 52.913 0    

 48.108 4.80 0   

 50.772 2.14 *2.66 0  

 52.760 -0.15 *4.65 1.99 0 

 
     

 50.783 46.465 49.431 50.240 
 50.783 0    

 46.465 4.32 0   

 49.431 1.35 *2.97 0  

 50.240 0.54 *3.78 0.81 0 
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 237.478 213.019 228.537 231.800 

 237.478 0    

 213.019 24.46 0   

 228.537 8.94 *15.52 0  

 231.800 5.68 *18.78 3.26 0 
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www.manaraa.com

4 

  

 

  

T. test

   t sig

 
 203119.84222.131 

3.2630.001 
337126.14221.484 

sigt
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One Way ANOVA

 f sig

 
3149.350 4 787.338 1.646 

  
  

0.161 
  
  

 
255905.087 535 478.327 
259054.437 539   

sigf

El Mudallal, 2013

Hillis, 2008

Bahrampour, and Zolala, 2005
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Abu-Nada, 2015

Yan, et all, 2011

El-Kariri, 2010

Ahmed, 2009

Al-Assaf, 2009

Al-Sharif, 2008

El-Haj, 2008

Abu Saileek, 2004

Al-Doghaither, 2004

Qannam, 2001

Ilia, et al, 2007

  

One Way ANOVA
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 f sig

 
2273.071 3 757.690 1.582 

  
  

0.193 
  
  

 
256781.366 536 479.070 
259054.437 539  

sigf

Abu-Nada, 2015

El Mudallal, 2013

El-Kariri, 2010

Al-Sharif, 2008

Hillis, 2008

El-Haj, 2008

Abu Saileek, 2004



www.manaraa.com

Al-Doghaither, 2004

   

One Way ANOVA

 fsig 

 
12103.382 4 3025.846 6.555

  
  

0.000 
  
  

246951.055 535 461.591 
259054.437 539  

sigf

 
     

 136.778 125.419 126.167 123.957 117.750 
 136.778 0     

 125.419 *11.36 0    

 126.167 *10.61 0.75 0   
 123.957 *12.82 1.46 2.21 0  

 117.750 *19.03 7.67 8.42 6.21 0 
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Dzomeku, et al, 2013

Ashrafun, and Uddin, 2011

Yan, et all, 2011

El-Kariri, 2010

Ahmed, 2009

El-Haj, 2008

Bahrampour, and Zolala, 2005

Al-Doghaither, 2004

Abu Saileek, 2004

Qannam, 2001

Abu-Nada, 2015

El Mudallal, 2013
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Al-Sharif, 2008

Hillis, 2008

(Al-Adham, 2004)

  

One Way ANOVA

fsig 

 
8451.540 4 2112.885 4.511

  
  

0.001 
  
  

250602.897 535 468.417 
259054.437 539  

sigf

 
      

 121.059 121.125 126.255 129.288 131.414 
 121.059 0     

 121.125 0.07 0    

 126.255 5.20 5.13 0   

 129.288 *8.23 *8.16 3.03 0  

 131.414 *10.35 *10.29 5.16 2.13 0 
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El Mudallal, 2013

Yan, et all, 2011

El-Haj, 2008

Hillis, 2008

Abu Saileek, 2004

El-Kariri, 2010

Ahmed, 2009
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T. test

   t sig

 
 398 120.932 21.691 5.162 

 
0.000 

  142131.73920.636 

sigt

Kavitha, 2012

Hillis, 2008

Al-Sharif, 2008

Bahrampour, and Zolala, 2005

Abu Saileek, 2004

(Al-Adham, 2004)
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One Way ANOVA

f sig

 

9510.974 2 4755.487 
10.233 0.000 249543.463537 464.699 

259054.437539  

sigf

 
    

 125.154 127.089 116.754 
 125.154 0   
 127.089 1.93 0  

 116.754 *8.40 *10.34 0 
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Ahmed, 2009: 91

Abu-Nada, 2015

El-Haj, 2008

Bahrampour, 

and Zolala, 2005

(Al-Adham, 2004)

Al-Doghaither, 2004

Al-Sharif, 2008

Abu Saileek, 2004
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(Vijay, 2014)

(Asfour, 2012)

Hekmatpanah, et al, 2012

(Devi, & Panchanatham, 2011)

(Dupree, et al, 2009) DMAIC

Desai, and Shrivastava, 2008
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