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Evaluation of comprehensive sex education program in high schools at the compulsory
education level

Researchers Assistant Professor Dr. Chanuantong Tanasugarn
Assistant Professor Dr. Mondha Kengkarnpanich
Dr. Kwanmuang Kaeodumkoeng

Abstract
Background

Sex education learning process has been developed and implemented through multiple
partners under the title of Teenpath Sex Education Project, and evaluation of that project had
been done since the beginning. However the evaluation had focused on the school and
student levels of change. In order to advocate policy, the macro level evaluation which in
this case is the provincial level is needed.

Therefore this evaluative survey research was developed to assess schools and
provincial mechanism in relation to bring about changes of the learning outcomes covering
student achievements, student sexual behavior and condom use. Moreover, the evaluation
should also explore the teaching and curriculum management model and the likelihood of
delay sex due to the school sex education program. Other influencing factors such as
perception of and support from school administrators and sex education teachers had also
been explored.

Data were collected from 167 schools, 764 teachers and 15,828 students from 8
provinces. Questionnaire, in-depth interview, focus group discussion and observation were
employed in collecting the data. Descriptive and inferential statistics were employed and
0.05 statistically significant level was set as the cut off point.

Results revealed that majority of the schools, 70%, can made changes in the students
learning achievement at 50-59 %. Only 3% of all schools can make student achievement
changes more than 60% achievement level.

Schools and provinces which have a higher achievement level carried out the sex
education curriculum in the continuous improvement manner, implementing the curriculum
in health education subject and able to teach more than 16 sessions per year. The quality
components which achieved the most in these schools and provinces are number of sessions,
number of trained teachers, and number of school administrators who attended PATH Sex
education meeting for Administrators. Number of trained teachers, and written sex education
school policy was higher than those of the lower achievement school. In terms of supporting
systems, the better quality school had a better coordinating mechanism from the coordinating
node, regional offices under ministry of Education and Public Health than that of the lower
achievement school group.

Moreover, the development component of the lower achievement schools
concentrated in quality indicators which related to solving the problems and working with
other sectors in the community rather than their school teachers.

Regarding sex behavior, the students in a higher achievement level reported having
more sex than that of the lower, but they also reported using condom more than students in
the lower achievement schools. When employing inferential statistics, logistic regression,

N



results indicated that the level of knowledge highly correlated with the age at first sex.
Therefore it is likely that better student outcome may influence delay sex.

Suggestions which can be drawn from this evaluative research include

1) Quality improvement principles should be applied to all sex education programs in
the school.

2) Equal to or more than 16 sessions of sex education offering in the health education
subject is recommended

3) School network and sex education teacher network at the provincial and regional
levels should be promoted so that the supporting mechanism can help facilitate the quality of
the program.

Keywords:  Comprehensive sex education, sex education teaching training and
development, comprehensive sex education evaluation, sex education program
management and quality improvement
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U HA. an. a0 ¥ . an. %Y. 26, an. 53“%\‘15“
JERTETY
38740  21/22 16 /16 21 /22 31/ 31 22 /26 8/8 10/10 167/175
NS
s
U.1 386 370 296 693 541 410 146 357 3,199
y.2 444 329 364 684 627 531 125 295 3,399
3.3 515 385 496 745 619 556 103 303 3,722
.4 377 205 75 514 278 168 34 248 1,899
u.5 313 186 140 439 337 123 44 259 1,841
4.6 345 163 138 451 313 73 58 224 1,765

3N 2,380 1,638 1,509 3,526 2,715 1,861 510 1,686 15,825
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HA. an. RI2N ¥ . an. %Y. 00, awn. PREY

(n=2,380) (n=1,638)  (1=1,509)  (n=3,526) (n=2,715) (1=1,861) (=510) (n=1,686) (n=15,825)
el (n=2,371) (n=1,649) (=1,513) (0=3,504) (n=2,697)  (n=1860) (n=508)  (1=1,685)  n=13,594)
® Iy 772 (32.6) 663 (40.2) 563(37.2) 1,166 (33.2) 1,054(39.2) 787(423)  192(37.8) 699 (41.5) 5,007 (36.8)
® waN 1,599 (67.4)  986(59.8) 950 (62.8) 2,339 (66.8) 1,639 (60.8) 1073 (57.7) 316(622)  986(58.5) 8,587 (63.2)
mefitindeuaainiy (=2,338) (0=1,627) (=1470) (n=3,480) (n=2,656) (n=1,847) (0=508) (0=1,685) (n=13,418)
® gy 768 (32.8) 650 (40.0)  539(36.7) 1,164 (33.5) 1,034 (38.9) 790 (42.8) 192 (37.8) 699 (41.5) 4,945 (36.9)
® wN 1,556 (66.6)  961(59.0)  920(62.6) 2312(66.4) 1,566(58.9) 1041 (56.4) 316(62.2)  986(58.5) 8,354 (62.3)

¢ 5’”‘1 14 (0.6) 16 (1.0) 11 (0.7) 4(0.1) 58 (2.2) 16 (0.9) 0 0 119 (0.9)
019 (1) (n=2,326) (0=1,590) (n=1,484) (n=3,515) (©=2,702) (=1,796)  (=510)  (n=1,686)  (n=13,687)

10 - - 1(0.1) - - - 0 0 1(0.0)

11 - 2(0.1) 0 6(0.2) 6(0.2) 6 (0.3) 1(0.2) 3(0.2) 25(0.2)

12 91 (3.9) 79 (5.0) 67 (4.5) 285(8.1)  215(8.0) 178 (9.9) 17 (3.3) 46 (2.7) 979 (6.3)
13 417 (17.9) 339(21.3)  326(22.0)  719(20.5)  553(20.5)  433(24.1)  124(243)  318(18.9)  3,218(20.7)
14 449 (19.3) 383 (24.1) 409 (27.6) 869 (24.7)  695(25.7)  600(33.4)  137(26.9)  341(202) 3,860 (24.8)
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Ha. ael. 90, %Y. an. NY. o9, an. 33U
(n=2,380) (n=1,638) (n=1,509) (n=3,526)  (n=2,715)  (n=1,861) (n=510) (n=1,686)  (n=15,825)
15 473 (20.3) 285(17.9)  350(23.6)  570(16.2) 423 (15.7) 298 (16.6) 94 (18.4) 296 (17.6) 2,783 (17.9)
16 356 (15.3) 227 (14.3) 115 (7.7) 463 (13.2) 297 (11.0) 155 (8.6) 35(6.9) 254 (15.1) 1,899 (12.2)
17 332 (14.3) 169 (10.6) 124 (8.4) 478 (13.6) 324 (12.0) 93 (5.2) 46 (9.0) 253 (15.0)  1,815(11.7)
18 205 (8.8) 104 (6.5) 91 (6.1) 120 (3.4) 179 (6.6) 33(1.8) 50 (9.8) 172 (10.2) 952 (6.1)
19 3(0.1) 2(0.1) 1(0.1) 2(0.1) 9(0.3) 0 6(1.2) 3(0.2) 26 (0.2)
20 0 0 0 0 1 (0.0) 0 0 0 1(0.0)
ARAY, daueuyu 15.04, 14.74, 14.59, 14.61, 14.65, 14.12, 14.73, 15.1, 14.64,
WATFI 1.673, 1.634, 1.547, 1.640, 1.719, 1.389, 1.73, 1.71, 1.639,
9144gA-01A 1A 12-19 11-19 12-21 10-19 11-20 11-18 11-19 11-19 10-20
AU (n=2363) (n=1,649) (n=1,513) (n=3,527) (n=2,700) (n=1,847) (n=510) (n=1,679) (n=15,788)
NND 2,199 (93.1) 561 (34.0) 1,498 (99.0) 3,508 (99.5) 2,660 (98.5) 1,575(85.3) 509(99.8) 1,670(99.5) 14,180 (89.8)
ASadIaz DY g 10 (0.4) 3(0.2) 14 (0.8) 12 (0.4) 35(1.3) 13(0.7) 0 7(0.4) 94 (0.6)
o 156 (6.6) 1,085 (65.8) 4(0.3) 7(0.2) 6(0.2) 260 (14.1) 1(0.2) 2(0.1) 1514 (9.6)
MINNOIFE BEMN.... (n=2,370) (n=1,647) (n=1,365) (n=3,443)  (n=2,703) (n=1,854) (n=504) (n=1,678) (n=15,564)
1AIW1591 1,940 (81.9)  1,420(86.2) 430 (31.5) 3,278(95.2) 2,143(79.4) 1,504 (81.1) 490(97.2) 1,656(98.7) 11,935(76.7)
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MAMINN T NUIUNINAIDENY mﬂuumﬁﬂu ‘i]1!!uﬂﬂ“mﬁﬂﬂmgﬂinlﬂﬁ]ﬂ‘i]ﬂ‘ﬂlﬂ (n9)

Ha. ael. ofl. BH. an. NY. ofl. an. 33U

(n=2,380) (=1,638)  (=1,509)  (0=3,526) (=2,715) (n=1861)  (=510)  (n=1,686)  (n=15,825)
Vinegelagdnia 4(0.2) 4(0.2) 9(0.7)  32(0.9) 10(0.4) 1005 2(04)  7(0.4) 78 (0.5)
Taglaifiglvaaua
agHONN 85 (3.6) 24.(1.5) 8 (0.6) 108 (3.1)  95(3.5) 11 (0.6) 12 (2.3) 15(0.9) 358 (2.3)
ADUFANEN
dnaseslisaszy 256 (10.8) 169 (10.3) 866 (63.4) 438 (162)  314(16.9) 0 0 2,857 (21.3)
pgNBWNIDNYL 11(0.5) - 3(0.2) 26 (0.8) 2(0.1) 1(0.1) 0 0 43 (0.3)
oI 74 (3.1) 30 (1.8) 49 (3.6) 13 (0.5) 14 (0.8) 0 0 293 (2.2)
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v A a

9 1 (= 1 1 S a I 9 ° 1 1 = ~ 1A = I Y
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2) Yoy lvesnghdoumadnu

M99 2 dungumesaanilung wundeyaadivynnarazsedinia

YoyaaIuynna un. an. 0. ¥ 9. an. Y. 0. an. v Geraz)

I lseEeu 39/40 18/22 15/16 21/22 16/18 18/26 7 8 142
3UIUAT 145 73 79 114 138 95 50 70 764
INA (n=144) (n=72) (n=79) (n=114) (n=137) (n=95) (n=50) (n=70) (n=760)

- %Y 47 (32.6) 23 (31.9) 35 (44.3) 49 (42.6) 46 (33.6)  27(28.4)  17(34.0) 21 (30.0) 264 (34.7)

TN 97 (67.4) 49 (68.1) 44 (55.7) 66 (57.4) 90 (66.4)  68(71.6)  33(66.0) 49 (70.0) 496 (65.3)
919 (1)) (n=118) (n=61) (n=70) (n=96) (n=130) (n=81) (n=44) (n=56) 656
-21-30 1(0.8) 6 (.9.8) 4(5.7) 27 (28.1) 10 (7.7) 7 (8.6) 8(18.2) 8 (14.3) 71 (10.8)
-31-40 16 (13.6) 17 (27.9) 21 (30.0) 28(29.2) 27(20.8) 13 (16.0) 9(18.2) 14 (25.0) 144 (22.0)
- 41-50 52 (44.1) 24 (39.3) 28 (40.0) 21(21.9) 37(28.7)  27(33.3) 9(18.2) 22 (39.3) 219 (33.4)
-51-60 49 (41.5) 14 (23.0) 17 (24.3) 20 (20.8) 56 (43.4)  34(42.0) 20 (45.4) 12 (21.4) 222 (33.8)
ARy, HUDsUUUNIATIIY 47.86, 6.98 43.49,924 4424824  39.40,1024 45.66,9.27 4625891 4423,10.14 42.4,9.10 44.48.9.25
91YAIGA-014 IR 23-59 25-58 26-58 23-59 21-59 27-59 24-58 25-58 23-59
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¥A. <50 - - 20 100.0 3 15.0 13 65.0 - - 10 50.0 16 80.0

(n= 20 1535586%) 50-59 8 40.0 - - 17 85.0 4 20.0 1 5.0 4 20.0 2 10.0
>60 12 60.0 - - - - 2 10.0 19 95.0 6 30.0 - -

un. <50 1 2.6 36 94.7 11 289 29 76.3 1 2.6 18 47.4 8 21.1

(n= 38 T53i50u) 50-59 13 342 2 53 24 63.2 8 21.1 4 10.5 17 447 30 78.9
>60 24 63.2 - - 3 7.9 1 2.6 33 86.8 3 7.9 - -
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on. <50 1 63 16 100.0 5 313 14 87.5 - - 11 68.8 4 25.0

(n= 16 T5a/Fou) 50-59 10 62.5 - - 10 62.5 2 12.5 1 6.3 4 25.0 12 75.0
>60 5 313 - - 1 6.3 - - 15 93.8 1 6.3 - -

an. <50 - - 30 100.0 10 333 24 80.0 - - 26 86.7 5 16.7

(n= 30 T5ai50u) 50-59 7 233 - - 20 66.7 3 10.0 1 33 4 133 25 833

>60 22 733 - - - - 1 33 29 96.7 - - 2 10.0

2%, <50 - - 21 95.5 10 455 18 81.8 - - 19 86.4 9 409

(n= 22 T53i50u) 50-59 14 63.6 1 45 11 50.0 2 9.1 5 227 1 45 12 54.5

>60 8 36.4 - - 1 45 1 45 17 773 2 9.1 1 45
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an. <50 - - 20 95.2 12 57.1 15 71.4 - - 17 81.0 10 47.6
(n= 21 T53581) 50-59 6 28.6 1 48 9 429 5 238 9 429 1 48 9 429
>60 15 71.4 - - - - 1 4.8 12 57.1 3 14.3 1 4.8
an. <50 - - 10 100.0 2 20.0 10 100.0 - - 7 70.0 5 50.0
(n= 10 T53i30u) 50-59 4 40.0 - - 8 80.0 - - - - 3 30.0 5 50.0
>60 6 60.0 - - - -- - - 10 100.0 - -- - -
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ua. 1. 10.35 9.06 8.72 3.31 9.17 4.55 45.17 2
ua. 2. 9.83 9.67 8.94 4.50 10.06 5.50 48.50 2
ua. 3. 10.23 8.83 8.61 3.06 9.51 4.40 44.66 2
ua. 4. 10.57 8.95 9.48 3.10 8.95 4.57 45.62 2
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AZUUMAN 20) (25) (16) (25) (15) ) (110)

an. 1. 9.50 961 938 4.03 9.92 421 46.65 2
an. 2. 1003 9.02  8.64 3.28 9.10 390 43.97 2
an. 3. 9.22 838 777 3.18 8.79 318 40.52 1
an. 4. 9.54 9.01 885 4.8 1041 490  46.99 2
an. s, 9.76 9.14  8.64 3.70 9.43 361 44.28 2
an. 6. 9.37 853  7.03 3.66 9.53 312 41.23 1
an. 7. 9.92 9.04 824 331 8.94 431 4375 2
an. 8. 9.89 933 839 433 9.70 377 4542 2
an. 9. 8.94 8.66 6.45 4.33 10.51 341 42.30 1
an. 10. 9.92 9.16 9.14 3.37 10.45 4.81 46.85 2
an. 11. 9.59 8.91 7.96 4.34 10.52 3.45 44.76 2
an. 12. 9.57 9.69 8.29 4.96 10.31 441 47.23 2
an.  13. 9.75 9.09 8.12 391 9.84 3.37 44.08 2
an.  14. 9.60 9.02 8.09 4.00 10.28 4.11 45.09 2
an. 15. 9.90 9.60 8.06 6.81 10.26 4.68 49.31 2
an.  16. 9.04 8.38 6.69 3.40 9.52 3.61 40.63 1
an. 17. 9.60 8.45 8.42 491 9.96 4.64 45.98 2
an. 18. 9.45 912 819 3.64 9.83 385  44.07 2
an. 19 10.15 868 7.8 5.12 10.16  3.69  45.77 2
an. 20. 9.28 893  7.69 4.00 9.87 333 43.10 2
an. 21 1006 913 717 432 9.57 256 42.82 1
an. 22, 9.65 9.10 887 3.48 10.10 410 4529 2
an. 23, 9.49 962 8.66 3.92 9.78 419 4565 2
an. 24, 10.21 916  9.39 3.20 9.27 416 4540 2
an. 25 9.69 925 824 2.94 10.08 374 43.94 2

an.  26. 9.39 8.93 8.45 431 9.60 3.78 44.45 2



39

¥olsasen/

AZIUY
wa&’uqﬂ'ﬁf M35u3  viauad  dinwz  Suilema anwmdan anwd  Azuwu sEau
maseud  aues (e s wadugns
uAazAIY Midau3
AZUUMAN 20) (25) (16) (25) (15) C)] (110)

an. 27. 8.30 9.94 754 5.23 1146 433 46.79 2
an. 28. 9.78 800  7.72 5.51 1030 398 4529 2
an.  29. 9.75 9.07 8.77 3.22 9.54 4.17 44.52 2
an.  30. 9.48 9.20 8.27 4.03 10.32 4.48 45.80 2
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Y. 1. 9.35 9.28 8.03 2.69 9.30 3.90 42.54 1

Y. 2. 8.76 913 776 5.40 10.02 516 46.22 2

Y. 3. 9.88 9.1 8.28 3.40 9.53 385 44.05 2

Y. 4. 9.50 925  9.03 3.61 8.98 436 4474 2

Y. 5. 9.17 895  7.84 3.05 8.98 361 41.60 1

Y. 6. 9.29 849 776 4.74 8.87 349 4264 1

Y. 7. 10.11 963  9.16 3.07 9.27 425 4549 2

Y. 8. 1057  9.86 948 7.06 11.42 622 5461 3

PY. 9. 9.61 884  8.62 3.13 9.23 413 43.56 2

p%. 10. 9.35 9.41 8.24 3.60 8.73 430  43.64 2
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2%, 11. 8.93 9.18 7.58 3.25 8.66 3.67 41.26 1

Ny, 12. 8.89 8.94 7.55 3.48 9.36 4.04 42.26 1

Ny, 13. 9.62 8.32 7.28 2.84 8.30 3.55 39.91 1

ny. 14, 13.00 9.00 2.00 1.00 8.00 3.00 36.00 1

Ny, 15. 9.42 9.27 8.28 3.96 9.04 3.89 43.85 2

Ny,  16. 9.23 9.21 9.42 4.81 8.55 3.94 45.16 2

ny. 17 9.38 9.90 8.12 3.86 9.72 4.34 45.34 2

Ny, 18. 9.03 10.02 8.26 4.02 9.51 4.40 45.23 2

Ny, 19. 9.10 8.71 7.88 3.37 9.56 2.88 41.50 1

Ny, 20. 8.84 8.81 7.70 4.97 9.84 5.97 46.12 2

2%, 21. 9.54 9.15 8.24 5.63 10.61 3.69 46.85 2

2%, 22. 8.69 7.73 6.56 3.95 9.22 3.55 39.70 1
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an. L 10.15 897  9.15 5.38 7.79 6.56  48.00 2
an. 2. 9.09 795 7.04 4.14 8.15 3.02 3938 1
an. 3. 9.86 774 738 3.56 8.87 3.05 4046 1

e,

4. 9.56 7.41 7.92 4.06 10.36 3.66 42.98 2
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an. 5. 9.69 8.64 833 5.57 9.92 500  47.15 2
an. 6. 9.53 717 7.64 2.71 7.55 351 38.12 1
ae. 7. 9.63 7.48 6.43 4.52 10.19 3.69 41.93 1
ae. 8. 9.84 8.78 7.71 3.79 9.62 3.82 43.57 2
ae. 9. 9.66 8.49 7.14 3.76 7.72 341 40.18 1
ae. 10. 10.35 10.44 8.74 4.83 10.30 5.81 50.48 2
ae. 11. 8.58 9.53 6.35 4.43 7.86 2.97 39.73 1
ae. 12. 8.83 8.93 6.95 3.80 8.74 3.36 40.62 1
e 13. 10.19 7.46 8.46 5.00 8.85 4.12 44.08 2
ae. 14. 9.41 7.14 6.36 3.39 8.88 3.44 38.62 1
e 15. 9.25 9.73 8.95 6.07 13.03 6.36 53.38 3
an. 16 9.33 773 6.69 4.56 8.63 340 4034 1
an. 17. 1039 9.06 842 3.99 9.51 426 45.63 2
an. 18, 10.59 874 824 5.16 9.93 411 4678 2
an. 19, 9.78 8.84 840 3.42 9.20 415 4378 2
an. 20 9.71 819  7.85 5.19 10.10 434 4537 2
an. 2. 10.06 859 896 3.46 8.58 262 4227 1
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AZUUUAY (20) (25) (16) (25) (15) 9 (110)
an. 1. 8.81 7.52 7.82 3.46 9.35 3.54 40.50 1
an. 2. 9.46 9.15 8.64 4.33 10.04 5.15 46.77 2
an. 3. 9.36 7.42 7.68 4.14 9.10 4.15 41.86 1
an. 4. 9.69 9.20 8.87 4.25 9.82 4.51 46.33 2
an. 5. 9.49 8.66 8.13 3.92 9.30 3.93 43.43 2
an. 6. 9.27 8.81 8.71 3.64 9.20 3.77 43.41 2
an. 7. 9.07 8.62 9.34 4.74 10.04 5.10 46.91 2
an. 8. 9.45 6.99 8.60 3.82 9.31 4.36 42.54 1
an. 9. 9.63 763 827 3.70 9.40 340 42.03 1
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Tsasouludandaan.iiinnu Taamuionnsanainaziuumasgage 09 4 A1u A lsuSouan.7
A 2 =< ¥ ¥ a = &
599091179 133ToUaN.4 FAUATUUUGIEA 2 AU audde TsuTeuan.2 naz 15ueuan. 10 Fauazuu

qaga 1 9w

4
TuamsauwevzazlIdnIsaSousauiaug 165 T3asou
] 1 P2 v

1. TseSeuiflidnenmininadugniniemsSeudsunafnyivestindnyidiniifesas 50 911w 45

T59i5ou

= Aa o A o Y [ =~ ~ a = v A [] U 9 =

2. TsaFsunidnemmni ldradugninianisGeuisunadnyiveainGsusgszniniosas 50-59 1

1 115 TsaGeu

= A A o 9 a = Y= [} 1 9 A 1
3. Iﬁ\‘l!5fJu‘VIlJf’TﬂfJﬂ']‘W‘VI‘VI']GlﬁNﬁﬁiJi]‘ﬂTJ'sU@QﬂTﬁLiﬂuﬁ%TlWﬁﬂﬂH’]‘Uﬂﬁuﬂliﬂu@gﬁgﬂ'ﬂﬂﬁﬂﬂﬁg 60 ¥I9gINI

T9uIu 5 150U

dioihdeyalsauSsumiszmenuanuasluudaza Swunaudnenwiuana1eny 3 s3a neas

Y1 ~ A o A a9 o Y ' Y A A o
ﬁﬁ;ﬂllﬂ’)ﬂi\iljﬂuﬂﬁﬂﬂﬂ1wq\1ﬂ® INUIDYAT 60 ﬁmﬁa'ﬂmzuuu"lmgqmﬂuuﬂmu LiJ’OL‘i/]EJ‘lJﬂ‘]Jﬂngu’QN



43

v o "\ Y Ao qua a Y A Ay Y2 1 ya A o

q@ﬂlﬂﬁllﬁagﬂwu HDNITOUIINDIN @nu1/]1/]TiﬁlﬂﬂﬂTﬁlﬂaﬂu&LﬂaqqﬂﬂwQQ Q] ﬂwuﬂ'gﬂlugﬁﬂﬁ@ﬁjﬁﬂlﬁﬂ m
YR 9 A Y a I 9 ya I Y [ 9

"lﬂﬂﬂ\jﬁﬂflag 73 939U NNYL ﬂﬂlfﬂlﬁ@ﬂag 62.5 ﬂjTﬂJ?’ﬂﬂlﬂuiﬂﬂag 60 ﬂ”ljjﬂ?]@lul@\iﬁﬂﬂag 50 Uy

Y = Y [

Y Y aa g 9 1 Y Ao Yo g 2 o = a £
AUNAUAA AAuseas 40 ﬂ?uﬂTuVIENGYE]Qllﬂﬁﬂﬂ?ﬁW@JUTﬁﬁﬂﬂﬁﬂlﬂaﬂUﬂ@ ﬂTuﬂTiiUzIﬂﬂTﬁ!ﬁﬂﬂ QN

o a I @ ] Y
mazuuuldaailudosas 20 Tasliswazideadialsnaas 1l

M3190 19 AZUUMINASNATNGNTIAAZATUSWUNMNNATNGNEM 353813 S2A

[ <
AZUUINAYVDINATHENBHAAZ A 1Y

(% = v Y U a U v Y PR Y
ﬂﬂﬂﬂ"l‘WIiQ!ifJ‘Hﬂ”lN NIV NneauUnA L1 :H N13IVJ ANNIAN AN
74 Qd ) Y U d‘
HaguNENMIIIBUI3TaAY AUBY Ii’)ﬂ]ﬁ’!ﬁﬂﬂ
(AzUUWAN) (20) 25)  (16) (25) (15) 9)
HadugNT gandn 60% 10.40 9.99 9.57 5.11 11.00 5.39
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(30882VDIRUUUIAN) (45%) (33%)  (50%) (13.8%) (59.2%)  (40.8%)
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g szﬁuwaﬁ’uqﬂé Az dawdsauenasg F p-value
M3 3

ms¥unues wadugnBNT1 50% 7.80 2.10 1403814 <001
waﬁ'uqﬁ(iwdw 50-59 % 9.15 2.07
waﬁqu%ﬂlqaﬂ’h 60 % 10.40 2.01
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ANN3aN padugninand 0% 7.47 1.95 703.098 <.001
Naﬁquﬁﬁzwiw 50-59% 8.87 2.03
Nﬁﬁlli]’ﬂ o Qﬂ’)'l 60% 11.16 2.03

AN paduan3iid I 50% 2.93 1.73 558.237 <001
Naﬁquﬁﬁzwiw 50-59% 3.85 1.77

J

Nﬁﬁlli]‘ﬂ Qﬂiﬂ 60% 5.65 1.72
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a a ¢ A = v aa = A [ Qd = v
M13194N 24 wamnmswmﬂiﬂumﬂummsmnmemeaaﬂmmiiaﬁﬂuﬂmz UNaaNYNTNIILIEU]

MaNUNTZAUHEEINYMITDA 0.05 SWUNMNTIBMIUVDINIIBUFVDIDIH IAUA.

MU STAUNATNGNS azuuunds audeaun F p-value
= b4
M3I38U3 MNAIFIY

ma%’ui’mmm HaduNoh fnd 50% 8.14 2.11 196.657 <.001
waﬁquﬁﬁwdw 50-59% 923 2.07
WadugNIN & IN 60% 10.59 2.00

NAuAR wadugnEAmn 50% 7.25 2.26 305.428 <.001
waﬁquﬁﬁwdw 50-59% .40 1.99
WadugNIN & IN 60% 10.17 2.00

nnwe Hadugn3iidind 50% 5.69 2.91 377.976 <.001
waéfqu%iwin 50-59% 8.10 234
wadugnin o gan 60% 9.64 1.78

ms%’ui’iammﬁm wadugnsi 131 50% 2.05 2.01 251.828 <.001
waéfqu%iwin 50-59% 3.06 218
wadugnin o gan 60% 4776 2.06

ANN3aN paduanindnh s0% 7.08 1.93 443223 <.001
waﬁquﬁﬁwdw 50-59% 8.75 2.09
WaﬁiJi]“ﬂ o Qﬂ'ﬂ 60% 10.75 1.99

mmi’ Wafmqw 1ﬂ’J1 50% 2.73 1.84 377.624 <.001
waﬁquﬁﬁwdw 50-59% 3.91 1.66

<A

wafcmqw Qﬂ’ﬂ 60% 5.49 1.65




a a ¢ A = 1 aa = Aa o [} qd I~ k4
M1319N 25 Wﬁﬂ1’5’J!ﬂ513?1!1]iﬂ‘u!‘YlfJ‘lJﬂﬂN!!ﬂﬂﬂN‘ﬂNa’ﬂﬂslli’)ﬂiiﬂ!iﬂ‘l«!ﬂ%ﬁ%ﬂﬂﬂﬁﬁﬂﬂﬂﬁmﬁ!iﬁlug

MaNUNTZAUTEEINYMITDA 0.05 SWUNMNTIBAIUVDINIIIBUIVD DK In0N.

o

A STAUNATNGNS AzuMMDEY  audeau F p-value
= b4
NIIIBUJ AAITIH

MIsudaues paduanindnh s0% 8.05 1.98 40.279 <.001
waﬁquﬁﬁwdw 50-59% 8.98 2.05
HadugNI g 60% 10.52 2.03

NAUNA Waﬁ“ﬂw m'“ 50% 7.62 2.08 46.764 <.001
waéfqu%iwin 50-59% 8.89 2.03
HaFugN3 N qan 31 60% 10.31 1.79

NAHL wmmqw 1fm 50% 5.05 3.07 109.103 <.001
waéfqu%iwin 50-59% 8.00 2.19
HaFugNsh qan 31 60% 9.77 1.53

ms%’ui’i@mmﬁm wadugnin §101 50% 2.39 1.90 44.194 <.001
waﬁquﬁﬁwdw 50-59% 3.39 2.13
HadugNI g 60% 4.99 1.98

mmi’ﬁﬂ HadugNE AN 50% 7.33 233 79.009 <.001
waﬁquﬁﬁwdw 50-59% 8.77 2.07
HadugNI g 60% 10.83 1.84

mmi’ Waﬁ“ﬂw m’“ 50% 2.41 1.59 84.506 <.001
waéfqu%iwin 50-59% 3.71 1.74
HaFugNsh g1 60% 5.44 1.62
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a a ¢ A = v aa = A ad = v
M1319N 26 Ni;]'mi’J!ﬂi13Ti!‘lJ5El‘iJmEl‘]Jﬂ’JHJ!!ﬂﬂﬂNTINﬁ’ﬂﬂﬂlﬂﬂiiﬂﬁﬂui’m’i% UNaaNYNE NG

MINUNTZAUHEEINYMITDA 0.05 SWUNMNTIBMUVDINIIIBUFVDINIH TN0A.

M ﬁzﬁuwaé’uqﬂé azuunde  daisau F p-value
mifﬁ'ﬂu%' A

MIsudaues aadugniiidnd 50% 7.36 1.82 183.320 <.001
waﬁqu%nwiw 50-59% 8.65 2.03
HadUYNTN o qINI 60% 10.16 2.03

NAUAR padugniidIng 0% 7.01 1.99 200.204 <.001
waﬁqu%nwiw 50-59% 8.39 1.87
Wﬁﬁlli]”ﬂ o Qﬂ’)'] 60% 9.92 2.03

NNy Hadugnsi i m’“ 50% 5.19 2.82 351.849 <.001
waﬁquﬁiwdw 50-59% 7.92 234
HAdNONTN = gana 60% 9.68 1.76

ms%’ué’iammém adugnsi Fiidnd s0% 2.65 2.09 174.423 <.001
waﬁquﬁiwdw 50-59% 3.57 2.05
Wﬁﬁllf]ﬂ o \‘lﬂ’ﬂ 60% 5.25 1.97

ANNan aaduaniiding 0% 7.65 2.12 276.545 <.001
waﬁqu%nwiw 50-59% 9.07 2.05
Wﬁﬁlli]”ﬂ o Qﬂ’)'] 60% 11.07 2.00

mmi’ Nﬁﬁlli]‘n 5 qu 50% 2.81 1.48 230.432 <.001
waﬁqu%nwiw 50-59% 3.75 1.74

J

Wﬁﬁlli]‘ﬂ Qﬂ’ﬂ 60% 5.39 1.79
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a a ¢ A = v aa = A [ Qd = v
M1319N 27 Wi;]fni’J!ﬂ'iWﬂlﬂiﬂiJmﬂ‘Uﬂ’nmmﬂﬂN‘ﬂNﬂ’ﬂﬂﬂli’NIiQ!iﬂuﬂN§$ UNaaNYNENIILIEU

MaNUNTZAUTEEINYMITDA 0.05 WUNMNTBMUVDINIIEUFVBIVIHTA aN.

g STAUNATNGNS AzUMWDRY  audeau F p-value
= b4
M3I38U3 MAIFIY

ma%’ui’mmm HaduNIh nd 50% 7.71 2.19 250.482 <.001
Naﬁquﬁﬁzwiw 50-59% 931 1.93
HadUYNTN 0 qINI 60% 10.38 1.95

NAuAR HadugnEAmnT 50% 7.29 1.98 362.675 <.001
Naﬁquﬁﬁzwiw 50-59% 8.45 1.85
Nﬁﬁlli]’ﬂ o Qﬂ’)'l 60% 10.10 1.95

Ny paduan3 s 50% 5.18 2.93 543.622 <.001
waﬁquﬁiwiw 50-59% 7.89 232
HAdNONTN = gana 60% 9.54 1.77

mssu3lemaidag padugniiaind 0% 2.62 2.18 220.449 <.001
waﬁquﬁiwiw 50-59% 3.43 1.97
waﬁqu i \‘lﬂ’ﬂ 60% 4.78 1.84

ANN3aN padugninand 0% 7.45 2.24 558.164 <.001
Naﬁquﬁﬁzwiw 50-59% 9.13 214
Nﬁﬁlli]’ﬂ o Qﬂ’)'l 60% 11.21 1.85

mmi’ Waﬁl'fm Tﬂ’” 50% 2.50 1.63 387.870 <.001
Naﬁquﬁﬁzwiw 50-59% 3.36 1.71

J

Nﬁﬁlli]‘ﬂ Qﬂiﬂ 60% 5.00 1.75
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NszAUTBEIAYMIADA 0.05 TMUNMNIEMUUYDIMIBEUZVEIVINTA 2%,
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uwaauqﬂﬁnmsﬂmmanu

g STAUNAANGNS AZUUMINGY adndeauu F p-value
= b4
M3I58UJ AU

RRSTEAVEN padugninand 0% 7.54 2.05 189.484 <.001
waﬁqu%nwiw 50-59% 9.08 2.13
wadugnaa qan 60% 10.35 1.97

NnaAUnA Wﬁfmi}‘ﬂ Tﬂfn 50% 7.26 2.06 231.664 <.001
waﬁqu?fiwdw 50-59% 8.70 1.99
i il qan 60% 10.18 1.91

NNYE padunninind s0% 5.23 2.75 377.168  <.001
waﬁquﬁiwdw 50-59% 8.06 2.20
wadugnaa qan 60% 9.48 1.78

ms%’ui’fammﬁm AN s INT 50% 2.52 1.69 198.602 <.001
waﬁqu%nwiw 50-59% 3.34 2.12
wadugn o qan 60% 5.14 2.23

mmiﬁﬂ AN s INT 50% 7.44 1.92 327.441 <.001
waﬁqu%nwiw 50-59% 8.72 1.99
wadugns i gana 60% 10.77 2.02

mm%’ HadugNTN &0 50% 2.79 1.66 261.988 <.001
waﬁquﬁiwdw 50-59% 3.70 1.6
wadugns i gana 60% 5.30 1.77
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a a ¢ A = v aa = A [ Qd = v
M13194N 29 wamnmswmﬂﬁﬂumﬂummsmnmemeaaﬂmmiiaﬁﬂuﬂmz UNaaNYNTNIILIEU]

MINUNTZAUHEEINYMITDA 0.05 SWUNMNTBMUVDINIIGUFVBIVIHTA an.

M STAUNATNGNS AzuMMREY  adudeauu F p-value
=~ b4
MII38U3 A

MIsudaues padugninand 0% 7.98 2.23 177.501 <.001
Naﬁquﬁﬁzwiw 50-59% 9.53 201
Nﬁﬁlli]’ﬂ o Qﬂ’ﬂ 60% 10.78 2.04

NAUAA raduaNENaING 0% 6.83 2.31 164.447 <.001
Naﬁquﬁﬁzwiw 50-59% 7.97 2.10
Nﬁﬁlli]’ﬂ o Qﬂ’ﬂ 60% 951 2.14

NNy paduan3 s 50% 4.67 2.70 383.972 <.001
waﬁquﬁiwiw 50-59% 774 229
Nﬁﬁllf]ﬂ i \‘lﬂ’ﬂ 60% 9.18 1.89

mssu3lemaidag padunninind s0% 2.40 1.94 254.839 <.001
waﬁquﬁiwiw 50-59% 3.75 213
Nﬁﬁllf]ﬂ i \‘lﬂ’ﬂ 60% 548 1.85

ANN3aN padugninand 0% 7.34 2.07 297.390 <.001
Naﬁquﬁﬁzwiw 50-59% 8.65 214
Nﬁﬁlli]’ﬂ o Qﬂ’ﬂ 60% 10.92 2.31

mmi’ Nﬁﬁlli]‘n Tﬂ'” 50% 2.57 1.64 300.609 <.001
Naﬁquﬁﬁzwiw 50-59% 334 1.72

J

Nﬁﬁlli]‘ﬂ Qﬂiﬂ 60% 5.26 1.76
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a a ¢ A = v aa = A [ Qd = v
M13194N 30 wamnmswmﬂiﬂumﬂummsmnmemeaaﬂmmiiaﬁﬂuﬂmz UNaaNYNTNIILIEU]

MINUNTZAUHEEINYMITDA 0.05 SWUNMNTIFIIUVIINIIIUVDIIHIA TN,

A STAUNATNGNS AzuMWDEY  audeay F p-value
= b4
MIITEUI ATFIY

MIsudaues paduanindnh s0% 8.25 2.12 122.197 <.001
waﬁquﬁﬁwdw 50-59% 9.23 2.06
NaﬁiJi]”ﬂ o Qﬂ'ﬂ 60% 10.46 2.03

NAUAR wadugnEiING 50% 5.40 2.75 302.099 <.001
waﬁquﬁﬁwdw 50-59% 7.68 2.61
NaﬁiJi]”ﬂ o Qﬂ'ﬂ 60% 9.67 2.12

NAHL wmmqw 1fm 50% 6.45 2.90 227.287 <.001
waéfqu%iwin 50-59% 8.28 2.18
Wﬁﬁlli]ﬂ o Qﬂ’J"I 60% 9.73 1.69

mssudlemaides  radugnii dan 0% 235 1.82 183.429 <.001
waéfqu%iwin 50-59% 3.48 2.06
Wﬁﬁlli]ﬂ o Qﬂ’J"I 60% 4.92 1.92

ANN3aN paduanindnh s0% 7.59 2.24 269.570 <.001
waﬁquﬁﬁwdw 50-59% 8.91 2.17
NaﬁiJi]”ﬂ o Qﬂ'ﬂ 60% 10.88 1.95

mmi’ Wafmﬂ“ m'“ 50% 2.39 1.75 307.621 <.001
waﬁquﬁﬁwdw 50-59% 3.77 1.80
NaﬁiJi]”ﬂ o Qﬂ'ﬂ 60% 5.40 1.71
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M3197 32 MAANENEMS58U3 6 MUV IUISUNNADANINGA (20 FUAVNSN) TWUPMINIIHIANAzAzIUUSINGsga g

AZUUY (AZUUUIANIARZ M) fnemn
i dwm¥a TsaSeu MITudAMe  NiAuAA  Ninwz mi%’uiiammﬁ'm anadan  anwmd Aznuusan 1saSeu
(20) (25) (16) (25) (15) 9) (110)

1 W¥a. ¥9.6 10.39 9.73 8.82 6.70 11.23 5.87 52.75 3
2 ¥A. ¥N.14 10.38 9.82 8.75 6.65 11.18 5.58 52.35 3
3 ¥ ¥N.17 9.67 9.97 9.20 5.66 11.06 5.82 51.39 2
4 ¥ ¥9.9 9.12 9.17 8.60 5.44 10.55 6.56 49.43 2
5 ¥a. ¥9.5 9.46 8.60 8.58 5.90 10.80 5.48 48.82 2
6 WA ¥9.10 9.79 9.42 9.38 4.62 10.20 5.19 48.59 2
7 ua.  ung 10.23 9.50 8.73 7.37 10.30 3.93 50.07 2
8 Ua. UA.32 10.26 9.71 8.39 5.81 9.52 5.65 49.32 2
9 Ua. UA.15 10.73 9.75 9.04 435 9.86 5.29 49.02 2
10 UA. UM.33 9.40 9.40 9.24 5.53 10.47 4.63 48.67 2
11 UA. Ua.24 9.80 10.34 9.04 4.48 9.87 5.12 48.65 2
12 UA. UA.2 9.83 9.67 8.94 4.50 10.06 5.50 48.50 2
13 RICH 29.6 10.38 8.80 9.29 5.37 9.96 5.80 49.59 2
14 9. 29.11 8.83 9.26 8.85 5.89 11.17 5.11 49.10 2
15 RGN 061.6 9.30 9.80 9.80 5.00 12.40 6.30 52.60 3
16 99, 0f.3 9.00 11.00 8.67 5.50 10.17 4.67 49.00 2
17 an.  an.ls 9.25 9.73 8.95 6.07 13.03 6.36 53.38 3
18 ae. a9.10 10.35 10.44 8.74 4.83 10.30 5.81 50.48 2
19 an. an.15 9.90 9.60 8.06 6.81 10.26 4.68 49.31 2
20 Y. .8 10.57 9.86 9.48 7.06 11.42 6.22 54.61 3

55



4 v ' ]
HAdUYNT 20 OUAVLIN 1Az 20 SuFUganeTEYy W TsaGeumaiiiimnsznelusiianiidnenmuanaaiusdsdamuasising luaisieh 32

ao a ) 1 a a s A o [ ' ) '
uaz 33 dvelsziiunanisiuauedoyaludiwvesaguazdusmsmimziiedumsluuumsdeunazmsianangas ludruvosmsinauese i)

M31971 33 wadugnIMsiSaus 6 My vealsuSauAnENINm (20 SudugaTe) SwupmudIr TanezazsuusInmgallgaga

< \J v
AZUUU (ASHHUANUAATATY)

Sy Fova  TaaSeu  nsfudawes  dmwad ez mssudlemadns  mowddn mowd azuwusan e
159581
(20) (25) (16) (25) (15) ) (110)

1 Ua. UM.28 8.50 7.48 7.00 2.33 7.28 3.10 35.69 1
2 nY. nY.14 13.00 9.00 2.00 1.00 8.00 3.00 36.00 1
8 nNY. nY.22 8.69 7.73 6.56 3.95 9.22 3.55 39.70 1
10 nNY. nY.13 9.62 8.32 7.28 2.84 8.30 3.55 39.91 1
9 oe. .11 8.58 9.53 6.35 443 7.86 297 39.73 1
5 ae. 9.6 9.53 7.17 7.64 2.71 7.55 3.51 38.12 1
6 ae. ae.14 9.41 7.14 6.36 3.39 8.88 3.44 38.62 1
7 ae. an.2 9.09 7.95 7.04 4.14 8.15 3.02 39.38 1
11 ae. 9.9 9.66 8.49 7.14 3.76 7.72 341 40.18 1
13 ae. ae.16 9.33 7.73 6.69 4.56 8.63 3.40 40.34 1
14 e an.3 9.86 7.74 7.38 3.56 8.87 3.05 40.46 1
18 aa. ae.12 8.83 8.93 6.95 3.80 8.74 3.36 40.62 1
15 . an.1 8.81 7.52 7.82 3.46 9.35 3.54 40.50 1
20 an. aNn.10 9.69 6.89 8.34 3.31 9.09 3.55 40.87 1
16 9. 90.13 8.34 8.34 7.17 3.80 9.18 3.67 40.51 1

3 0. 29.3 8.04 7.63 6.65 3.60 8.41 3.22 37.56 1
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Sy Foda TsaBeu  nnfudawes  dawad  dmz mssudlemades mwddn mowd azuwwsaw e
T5ai3eu
(20) (25) (16) (25) (15) 9) (110)
4 IR 99.4 8.96 8.14 7.36 2.36 7.61 3.57 37.99 1
12 IR 29.1 8.79 9.38 6.82 3.31 9.44 2.59 40.32 1
17 an. an3 9.22 8.38 7.77 3.18 8.79 3.18 40.52 1
19 an.  an.le 9.04 8.38 6.69 3.40 9.52 3.61 40.63 1
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mu 535’11%"’14 ﬂzamuméﬂ SD. t-value p-value

MIsudaues W.1-u3 9.3018 2.26926 297.481 <.001
WA-1.6 9.9486 2.16776

NAUARA W.1-13 8.6671 2.35886 303.017 <.001
WA-1.6 9.3469 2.24540

Nnue W.1-u3 8.0848 2.71694 335.771 <.001
WA4-1.6 8.8786 2.29851

sudlomarans W.1-u3 4.0283 2.28709 29.977 <.001

Y

U.4-1.6 4.2373 2.23640




My TAUTY ﬂzuuuméﬂ SD. t-value p-value
ANN3aAN W.1-u3 9.4136 2.44114 340.648 <.001
WA-1.6 10.1677 2.40471
anu3 W.1-u3 3.9728 1.99921 708.559 <.001
WA-1.6 4.8657 2.02878
AZUUUTIN W.1-u3 49.5685 7.40522 765.930 <.001

WA-1.6 53.1192 7.11858
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