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ภาคผนวก ข
ตารางแสดงคะแนนเฉล่ียวิชาคณิตศาสตร์ของนักเรียนซ้นมัธยมศึกษา!!ฑ ื

ของประเทศที่เข้าร่วมโครงการ TIMSS-R



ตารางแสดงคะแนนเฉล่ียวิชาคณิตศาสตร์ของนักเรียนชันมัธยมศึกษาปีท่ี 2 
ของประเทศท่ีเข้าร่วมโครงการ TIMSS-R

ประเทค คะแนนเฉล่ีย อายุเฉลี่ย

1. สิงคโปร์ 604 (6.3) 14.4
2. เกาหลีใต้ 587 (2.0) 14.4
3. จีน (ไทเป) 585 (4.0) 14.2
4. ฮ่องกง 582 (4.3) 14.2
5. ญ่ีป๋น 579 (1.7) 14.4
6. เบลเยียม 558 (3.3) 14.1
7. เนเธอร์แลนด์ 540 (7.1) 14.2
8. สโลอัก 534 (4.0) 14.3
9. อังกา'รี 532(3.7) Î4.4
10. แคนาดา 531 (2.5) 14.0
11. สโณวเนีย 530(2.8) 14.8
12. ร'สเชีย 526 (5.9) 14.1
13. ออสเตรเลีย 525 (4.8) 14.3
14. ฟินแลนด์ 520 (2.7) 13.8
15. สาธารณรัฐเชก 520 (4.2) 14.4
16. มาเลเซีย 519(4.4) 14.4
17. บัลแกเรีย 511 (5.8) 14.8
18. ลัตเวีย 505 (3.4) 14.5-
19. สหรัฐอเมริกา 502 (4.0) 14.2
20. อังกฤษ 496(4.1) 14.2
21. นิวซีแลนด์ 491 (5.2) 14.0

ค่าเฉล่ีย 487 (0.7) 14.4
ประเทศ คะแนนเฉลืย อายุเฉลี่ย
22. ลิทัวเนีย 482 (4.3) 15.2
23. อิตาลี 479 (3.8) 14.0
24. ไชปรัส 476(1.8) 13.8
25. โรมาเนิย 472 (5.8) 14.8



ตารางท่ี 28 แสดงคะแนนเฉล่ียวิชาคณิตศาสตร์ของนักเรียนชันมัธยมศึกษาปีท่ี 2
ของประเทศท่ีเข้าร่วมโครงการ TIMSS-R (ต่อ)

26. โมลโควา 469 (3.9) 14.4

27. ไทย 467 (5.1) 14.5
28. อิสราเอล 466(3.9) 14.1
29. ดูนีเชีย 448 (2.4) 14.8
30. มาเซโดเนีย 447(4.2) 14.6
31. ตุรกี 429 (4.3) 14.2
32. จอร์แดน 428 (3.6) 14.0
33. อิหร่าน 422 (3.4) 14.6
34. อินโดนีเซีย 403 (4.9) 14.6
35. ชิลี 392 (4.4) 14.4
36. ท๊ลิปปีนส 345 (6.0) 14.1
37. มอรอคโค 337(2.6) 14.2
38. แอฟริกาใต้ 275 (6.8) 15.5

แหล่งข้อมูล TIMSS 1999 International Mathematics Report, 2000 

(...) Standard errors

1 - 19 คะแนนสูงกว่าคะแนนเฉลี่ยนานาชาติอย่างมีนัยสำคัญทางสถิติ

20 -23 คะแนนไม่แตกต่างจากคะแนนเฉลี่ยนานาชาติ
24- 38 คะแนนตํ่ากว่าคะแนนเฉล่ียนานาชาติอย่างมีนัยสำคัญทางสถิติ



ภาคผนวก ค
ผลการวิเคราะห์ค่าความยากง่าย และอำนาจจำแนกของข้อสอบวิชาคณิตศาสตร์รายข้อของ TIMSS-R



Population: '2 ' (B) Subject: 'Mathematics' Country: THAI Page 1
How t o  r e a d  t h e  i t e m  n a m e s :
/ ----------------------------------- P o p u l a t i o n  I D  ะ B = P o p u l a t i o n  2
I / _ - --------------------------- S t u d e n t  d a t a  f i l e
I I / ------------------------- R e s p o n s e  t y p e  ะ E «  E x t e n d e d  r e s p o n s e ,  M ■  M u l t i p l e  c h o i c e ,  ร  *  S h o r t  a n s w e r
I I I / --------------------- S u b j e c t  I D  ะ M =  M a t h e m a t i c s ,  ร  -  S c i e n c e
1 1 1 1  / — ------------B o o k l e t
I I I I I / ----------  S e q u e n c e  i t e m  n u m b e r  i n  B o o k l e t
B ร  M M 1 0 1 < A >  -  < S u b q u e s t i o n >

O t h e r  a b b r e v i a t i o n s :
D I F F  I t e m  d i f f i c u l t y  
D IS C R  I t e m  d i s c r i m i n a t i o n  i n  s c a l e  
A - E  R e s p o n s e  o p t i o n s  o r  s c o r e  l e v e l s  
พ A t t e m p t  m a d e  b u t  n o t  c o r r e c t
OMIT S t a t i s t i c  f o r  s t u d e n t s  w h o  h a v e  o m i t t e d  t h e  i t e m  
NR S t a t i s t i c  f o r  s t u d e n t s  w h o  h a v e  n o t  r e a c h e d  t h e  i t e m

FEM I t e m  d i f f i c u l t y  f o r  f e m a l e  s t u d e n t s  
MAL I t e m  d i f f i c u l t y  f o r  m a l e  s t u d e n t s  
R D I F F  R a s c h  i t e m  d i f f i c u l t y  
SE  R a s c h  s t a n d a r d  e r r o r  o f  i t e m  d i f f i c u l t y  
F I T  R a s c h  m e a n  s q u a r e  f i t  i n d e x

C o u n t r i e s  i n c l u d e d  i n  i n t e r n a t i o n a l  s t a t i s t i c s :  ' A U S l '  ' C H L 1 '  ' C Z E 1 '  ' F I N I '  ' H U N l '  ' I R N 1 '  ' I T A 1 '  ' J O R 1 '  ' K 0 R 1 '

F l a g s  ะ
p  ะ I t e m  d i f f i c u l t y  e x c e e d s  9 5  %
p  : I t e m  d i f f i c u l t y  i s  l e s s  t h a n  2 5  % (4  o p t i o n s )  o r  2 0  % ( 5  o p t i o n s )

I q  : O n e  o r  m o r e  o f  t h e  d i s t r a c t o r  p e r c e n t a g e s  i s  l e s s  t h a n  5  %
I Q ะ O n e  o r  m o r e  o f  t h e  d i s t r a c t o r  p e r c e n t a g e s  i s  h i g h e r  t h a n  t h e  p e r c e n t a g e
I f o r  t h e  c o r r e c t  a n s w e r
I B : P o i n t  b i s a r i a l  c o r r e l a t i o n  f o r  o n e  o r  m o r e  o f  t h e  d i s t r a c t o r s  e x c e e d s  0 . 0  
I b  ะ I t e m  d i s c r i m i n a t i o n  i s  l o w e r  t h a n  0 . 2
I C : P o i n t  b i s e r i a l  c o r r e l a t i o n  d o e s  n o t  i n c r e a s e  w i t h  e a c h  s c o r e  l e v e l
I F / f  ะ R a s c h  m e a n  s q u a r e  f i t  i n d e x  i s  l a r g e r  t h a n  1 . 1 2  ( F ) o r  l o w e r  t h a n  0 . 8 8  ( f  )
I ร ะ D i f f e r e n c e  i n  i t e m  d i f f i c u l t y  b e t w e e n  m a l e s  a n d  f e m a l e s  i s  s i g n i f i c a n t
I ร  : D i f f e r e n c e  i n  i t e m  d i f f i c u l t y  b e t w e e n  m a l e s  a n d  f e m a l e s  i s  s i g n i f i c a n t l y  d i f f e r e n t  f r o m
I t h e  m e a n  d i f f e r e n c e  o f  i t e m  d i f f i c u l t i e s  b e t w e e n  m a l e s  a n d  f e m a l e s  i n  t h e  s c a l e
I G ะ D i f f e r e n c e  i n  i t e m  d i f f i c u l t y  b e t w e e n  t h e  t a r g e t  g r a d e s  i s  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  
I t h a  m e a n  d i f f e r e n c e  o f  i t e m  d i f f i c u l t i e s  b e t w e e n  t h e  t a r g e t  g r a d e  i n  t h e  s c a l e

'  LVA1 ' '  MDA1 ' ‘M Y S l 1 ' I J Z L l '  ' P H L 1 *  ' S G P 1 '  ' S V N 1 '  ' T H A I '  ' U S A I '

— C o r r e c t  A n s w e r   ----------  P e r c e n t a g e s  f o r  e a c h  a l t e r n a t i v e  ---------------  --------  P o i n t  b i s e r i a l s  f o r  e a c h  a l t e r n a t i v e  --------  --------  R a s c h  --------  -  G r o u p  d i f f i c u l t i e s  -  - I n t e r n .  M e a n  -
ITEM NAME N D I F F DIS CR FLAGS A B c D E พ OMIT NR A B c D E พ OMIT NR R D I F F SE F I T MAL FEM I D I F F I D I S C R

BSMMA01 5 7 3 2 4 6 . 9 . 5 4 . . . q ------- f . . . 4 6 . 9 * 4 . 0 8 . 8 1 7 . 3 2 2 . 7 0 . 3 0 . 0 . 5 4 * - . 0 7 - . 1 9 - . 2 5 - . 2 6 - . C2 . 0 0 - 0 . 0 1 0 . 0 3 0 . 8 7 4 7 . 3 4 6 . 5 5 7 . 2 . 5 4
BSMMA02 5 7 3 1 5 6 . 1 . 4 0 . .  . q .............s S . 1 6 . 8 2 4 . 2 5 6 . 1 * 2 . 7 0 . 3 0 . 0 - . 2 3 - . 2 4 . 4 0 * - . 0 4 - . 0 3 . 0 0 - 0 . 4 6 0 . 0 3 1 . 0 2 5 9 . 8 5 3 . 0 7 3 . 2 . 3 6
BSMMA03 5 7 3 2 4 6 . 9 . 5 2 ........................ ร . . 2 9 . 2 1 4 . 4 9 . 0 4 6 . 9 * 0 . 5 0 . 0 - . 2 8 - . 2 5 - . 1 5 . 5 2 * - . 0 2 . 0 0 - 0 . 0 1 0 . 0 3 0 . 9 0 4 5 . 5 4 8 . 2 6 2 . 4 . 4 3
BSMMA04 5 7 3 2 4 5 . 8 . 4 7 . . . . . -------s S . 8 . 8 8 . 6 3 6 . 5 4 5 . 8 * 0 . 2 0 . 0 - . 1 0 - . 1 9 - . 3 1 . 4 7 * - . 0 4 . 0 0 0 . 0 4 0 . 0 3 0 . 9 6 4 9 . 8 4 2 . 6 5 1 . 1 . 4 2
BSMMA05 5 7 3 2 7 2 . 0 . 3 1 ........................ s S . 6 . 4 7 2 . 0 * 1 3 . 1 8 . 1 0 . 4 0 . 0 - . 1 4 . 3 1 * - . 1 9 - . 1 4 - . 0 6 . 0 0 - 1 . 3 0 0 . 0 3 1 . 0 3 6 9 . 0 7 4 . 4 5 8 . 2 . 3 5
BSMMA06 5 7 3 2 7 7 . 0 . 3 0 • • - q ...................... 2 . 8 3 . 9 7 7 . 0 * 6 . 8 9 . 3 0 . 2 0 . 1 - . 1 0 - . 1 0 . 3 0 * - . 1 6 - . 1 8 . 0 0 - . 0 1 - 1 . 6 0 0 . 0 3 1 . 0 2 7 6 . 2 7 7 . 6 7 5 . 9 . 3 2

BSMMB07 2 8 7 0 5 5 . 9 . 3 4 . .  . q ............ s S . 2 4 . 2 4 . 7 1 4 . 5 5 5 . 9 * 0 . 8 0 . 0 - . 1 5 - . 1 2 - . 2 1 . 3 4 * - . 0 3 - . 0 3 - 0 . 4 7 0 . 0 4 1 . 0 7 5 2 . 4 5 8 . 7 6 1 . 1 . 3 3
BSMMB08 2 8 7 0 7 5 . 9 . 3 0 . .  . q .............s S . 7 5 . 9 * 1 1 . 3 4 . 7 3 . 7 4 . 1 0 . 3 0 . 0 . 3 0 * - . 1 5 - . 1 5 - . 1 2 - . 1 3 - . 0 3 - . 0 3 - 1 . 5 5 0 . 0 5 1 . 0 2 7 8 . 2 7 4 . 0 7 0 . 7 . 2 9
BSMMB09 2 8 7 0 6 1 . 6 . 3 4 .  . .  . s S . 6 1 . 6 * 1 1 . 7 9 . 2 1 5 . 9 1 . 6 0 . 1 . 3 4 * - . 1 9 - . 1 9 - . 1 0 - . 0 9 - . 0 2 - 0 . 7 6 0 . 0 4 1 . 0 8 5 9 . 3 6 3 . 4 6 1 . 1 . 3 5
BSMMB10 2 8 7 0 4 6 . 0 . 5 5 . . . q . . . . f s S . 2 6 . 2 1 . 7 1 . 3 2 4 . 4 4 6 . 0 * 0 . 3 0 . 1 - . 1 3 - . 0 8 - . 1 0 - . 4 5 . 5 5 * - . 0 4 - . 0 2 0 . 0 1 0 . 0 4 0 . 8 6 4 2 . 8 4 8 . 6 4 7 . 8 . 5 3
BSMMB11 2 8 7 0 5 4 . 7 . 4 2 ........................ s S . 1 3 . 9 2 4 . 3 5 4 . 7 * 6 . 7 0 . 3 0 . 1 - . 2 3 - . 2 2 . 4 2 * - . 1 2 - . 0 3 - . 0 2 - 0 . 4 2 0 . 0 4 0 . 9 9 5 8 . 2 5 1 . 8 6 1 . 5 . 4 4
BSMMB12 2 8 7 0 6 8 . 2 . 4 5 . .  . q .............s S . 6 8 . 2 * 3 . 3 1 1 . 0 1 6 . 9 0 . 4 0 . 1 . 4 5 * - . 1 2 - . 2 7 - . 2 7 - . 0 5 - . 0 2 - 1 . 1 1 0 . 0 4 0 . 9 0 6 4 . 7 7 1 . 1 6 4 . 7 . 5 2

BSMMC01 2 1 5 1 6 3 . 7 . 4 6 . • q............. 6 3 . 7 * 1 7 . 9 1 6 . 3 1 . 6 0 . 3 0 . 0 . 4 6 * - . 2 4 - . 3 2 - . 0 6 - . 0 3 - . 0 1 - 0 . 8 4 0 . 0 5 0 . 9 1 6 3 . 8 6 3 . 6 5 7 . 0 . 4 3
BSMMC02 2 1 5 1 8 2 . 2 . 2 9 . • q............. 2 . 3 9 . 9 5 . 4 8 2 . 2 * 0 . 2 0 . 0 - . 1 3 - . 2 3 - . 0 9 . 2 9 * - . 0 4 - . 0 1 - 1 . 9 5 0 . 0 6 0 . 9 8 8 1 . 7 8 2 . 6 7 0 . 9 . 3 7
BSMMC03 2 1 5 1 6 0 . 6 . 5 1 . . . q . . . . f s S . 6 0 . 6 * 4 . 0 1 8 . 2 1 0 . 8 6 . 1 0 . 3 0 . 0 . 5 1 * - . 1 2 - . 2 3 - . 2 7 - . 2 2 - . 0 3 - . 0 1 - 0 . 6 8 0 . 0 5 0 . 8 7 5 8 . 1 6 2 . 6 6 2 . 1 . 4 9
BSMMC04 2 1 5 1 7 0 . 9 . 1 4 ! ! . . . ๖ . . F . . . 8 . 4 7 0 . 9 * 1 2 . 8 6 . 9 0 . 9 0 . 0 - . 1 3 . 1 4 * - . 0 8 . 0 0 - . 0 2 - . 0 1 - 1 . 2 3 0 . 0 5 1 . 2 2 7 0 . 0 7 1 . 8 5 5 . 9 . 2 7
BSMMC05 2 1 5 1 1 5 . 9 . 1 2 p . . q Q b B . F . . . 5 6 . 4 1 5 . 9 * 1 0 . 1 4 . 6 1 2 . 2 0 . 7 0 . 0 . 1 6 . 1 2 * - . 1 2 - . 0 7 - . 2 2 . 0 2 - . 0 1 1 . 8 7 0 . 0 6 1 . 2 6 1 6 . 1 1 5 . 7 5 2 . 3 . 4 0
BSMMC06 2 1 5 1 6 0 . 8 . 3 6 . ! ! .777. . S S . 6 0 . 8 * 1 5 . 2 1 1 . 3 1 1 . 9 0 . 8 0.0 . 3 6 * - . 1 8 - . 1 7 - . 1 6 - . 0 6 - . 0 1 - 0 . 6 9 0 . 0 5 1 . 0 5 5 6 . 4 6 4 . 4 6 8 . 0 . 3 6

BSMMD07 2 1 5 0 5 8 . 5 . 4 2 • ■ •q................ร . 1 5 . 3 4 . 7 5 8 . 5 * 7 . 8 1 3 . 2 0 . 4 0.0 - . 1 5 - . 1 1 . 4 2 * - . 1 8 - . 2 4 - . 0 3 . 0 0 - 0 . 5 6 0 . 0 5 0 . 9 9 5 9 . 9 5 7 . 3 6 0 . 3 . 4 2
BSMMD08 2 1 5 0 7 3 . 3 . 4 3 6 . 9 1 1 . 3 7 3 . 3 * 7 . 8 0 . 6 0.0 - . 2 1 - . 2 4 . 4 3 * - . 2 0 - . 0 5 - . 0 2 - 1 . 3 7 0 . 0 5 0 . 9 3 7 3 . 9 7 2 . 8 7 1 . 6 . 4 0
BSMMD09 2 1 5 0 4 3 . 0 . 5 7 . . . q . . . . f s S . 4 3 . 0 * 1 8 . 6 3 . 1 3 5 . 0 0 . 3 0.0 . 5 7 * - . 1 4 - . 0 5 - . 4 6 - . 0 2 - . 0 2 0 . 2 2 0 . 0 5 0 . 8 5 4 6 . 6 4 0 . 0 6 2 . 1 . 5 5
BSMMD10 2 1 5 0 7 0 . 0 . 2 6 . . . . . . . . . ร ร . 7 0 . 0 * 7 . 0 9 . 3 7 . 2 6 . 1 0 . 4 0.0 . 2 6 * - . 1 2 - . 1 8 . 0 0 - . 1 5 . 0 1 - . 0 2 - 1 . 1 7 0 . 0 5 1 . 1 2 6 6 . 7 7 2 . 7 4 9 . 6 . 2 4
BSMMD11 2 1 5 0 7 0 . 5 . 4 1 . .  . q .............s S . 1 . 9 8 . 9 7 0 . 5 * 1 8 . 5 0 . 2 0.0 - . 1 1 - . 1 6 . 4 1 * - . 3 2 - . 0 4 - . 0 2 - 1 . 2 0 0 . 0 5 0 . 9 6 7 2 . 3 6 8 . 9 8 2 . 2 . 3 0
BSMMD12 2 1 5 0 6 4 . 7 . 2 8 .  . q . . .  . F s S . 2 9 . 9 6 4 . 7 * 2 . 4 2 . 9 0.1 0.0 - . 2 2 . 2 8 * - . 0 8 - . 1 1 - . 0 1 - . 0 2 - 0 . 8 8 0 . 0 5 1 . 1 4 6 6 . 7 6 3 . 0 7 1 . 0 . 3 2

BSMME01 2 1 4 5 4 9 . 2 . 3 0 ..................... F s S . 7 . 5 1 1 . 9 7 . 5 4 9 . 2 * 2 3 . 2 0 . 7 0.0 - . 0 7 - . 1 0 - . 1 6 . 3 0 * - . 1 4 . 0 1 - . 0 1 - 0 . 1 6 0 . 0 5 1 . 1 3 5 0 . 8 4 7 . 9 6 6 . 7 . 3 5
BSMME02 2 1 4 5 5 0 . 4 . 5 0 1 4 . 9 1 1 . 8 1 3 . 5 5 0 . 4 * 8 . 9 0 . 5 0.0 - . 2 6 - . 2 0 - . 1 4 . 5 0 * - . 1 3 - . 0 2 - . 0 1 - 0 . 2 2 0 . 0 5 0 . 9 2 4 9 . 5 5 1 . 1 4 7 . 9 . 4 5
BSMME03 2 1 4 5 4 6 . 1 . 4 0 . . 3 ร . 9 . 9 4 6 . 1 * 2 2 . 8 1 4 . 8 5 . 7 0 . 6 0.1 - . 1 2 . 4 0 * - . 2 0 - . 1 5 - . 0 9 . 0 0 - . 0 2 - 0 . 0 1 0 . 0 5 1 . 0 4 4 8 . 7 4 3 . 9 5 7 . 3 . 4 3
BSMME04 2 1 4 5 5 7 . 8 . 4 4 ........................ ร . . 1 1 . 9 1 2 . 4 5 7 . 8 * 1 0 . 4 6 . 6 0 . 7 0.1 - . 1 6 - . 2 1 . 4 4 * - . 1 7 - . 1 4 - . 0 4 - . 0 2 - 0 . 5 8 0 . 0 5 0 . 9 6 5 5 . 9 5 9 . 3 6 8 . 3 . 4 8
BSMME05 2 1 4 5 3 6 . 9 . 2 8 . . . q Q . . . F s S . 7 . 4 2 . 6 1 3 . 7 3 8 . 3 3 6 . 9 * 1 . 1 0.1 - . 1 3 - . 0 8 - . 1 1 - . 1 0 . 2 8 * - . 0 2 - . 0 2 0 . 4 6 0 . 0 5 1 . 1 7 3 4 . 7 3 8 . 7 5 7 . 1 . 4 4
BSMME06 2 1 4 5 2 5 . 3 . 4 4 . . . . Q .............ร . 4 1 . 2 2 5 . 3 * 8 . 5 2 4 . 2 0 . 6 0 . 2 - . 1 1 . 4 4 * - . 1 1 - . 2 4 - . 0 1 - . 0 3 1 . 1 3 0 . 0 5 0 . 9 6 2 6 . 5 2 4 . 2 4 2 . 7 . 4 6



Populationะ '2 ' (B) Subject: 'Mathematics' Countryะ THAI Page 2
How t o  r e a d  t h e  i t e m  n a m e s  ะ
/ ----------------------------------- P o p u l a t i o n  I D  ะ B = P o p u l a t i o n  2
I / ----------------------------- S t u d e n t  d a t a  f i l e
I I / -------------------------- R e s p o n s e  t y p e  ะ E »  E x t e n d e d  r e s p o n s e ,  M ■  M u l t i p l e  c h o i c e ,  ร «= S h o r t  a n s w e r
I I I / --------------------- S u b j e c t  I D  ะ M = M a t h e m a t i c s ,  ร  = S c i e n c e
1 1 1 1  / ------------------ B o o k l e t
I I I I I / ------------ S e q u e n c e  i t e m  n u m b e r  i n  B o o k l e t
B ร M M 1 0 1< A >  -  < S u b q u e s t i o n >

O t h e r  a b b r e v i a t i o n s  ะ
D I F F  I t e m  d i f f i c u l t y
DIS CR I t e m  d i s c r i m i n a t i o n  i n  s c a l e
A - E  R e s p o n s e  o p t i o n s  o r  s c o r e  l e v e l s
พ A t t e m p t  m a d e  b u t  n o t  c o r r e c t
OMIT S t a t i s t i c  f o r  s t u d e n t s  w h o  h a v e  o m i t t e d  t h e  i t e m  
NR S t a t i s t i c  f o r  s t u d e n t s  w h o  h a v e  n o t  r e a c h e d  t h e  ะ

FEM I t e m  d i f f i c u l t y  f o r  f e m a l e  s t u d e n t s  
MAL I t e m  d i f f i c u l t y  f o r  m a l e  s t u d e n t s  
R D I F F  R a s c h  i t e m  d i f f i c u l t y  
SE  R a s c h  s t a n d a r d  e r r o r  o f  i t e m  d i f f i c u l t y  
F I T  R a s c h  m e a n  s q u a r e  f i t  i n d e x

C o u n t r i e s  i n c l u d e d  i n  i n t e r n a t i o n a l  s t a t i s t i c s ะ ’A U S 1 ’ ' C H L 1 '  ' C Z E 1 '  ' F I N I '  'H U N 1 '  ' I R N 1 '  ' I T A 1 '  ' J 0 R 1 '  ' K 0 R 1 '

F l a g s ;
p  ะ I t e m  d i f f i c u l t y  e x c e e d s  9 5  %
p  ะ I t e m  d i f f i c u l t y  i s  l e s s  t h a n  2 5  % (4 o p t i o n s )  o r  2 0  % ( 5  o p t i o n s )

I q  ะ O n e  o r  m o r e  o f  t h e  d i s t r a c t o r  p e r c e n t a g e s  i s  l e s s  t h a n  5 %
I Q ะ O n e  o r  m o r e  o f  t h e  d i s t r a c t o r  p e r c e n t a g e s  i s  h i g h e r  t h a n  t h e  p e r c e n t a g e
I f o r  t h e  c o r r e c t  a n s w e r
I B ะ P o i n t  b i s e r i a l  c o r r e l a t i o n  f o r  o n e  o r  m o r e  o f  t h e  d i s t r a c t o r s  e x c e e d s  0 . 0
I b  ะ I t e m  d i s c r i m i n a t i o n  i s  l o w e r  t h a n  0 . 2
I c  ะ P o i n t  b i s e r l a l  c o r r e l a t i o n  d o e s  n o t  i n c r e a s e  w i t h  e a c h  s c o r e  l e v e l
I F / f  ะ R a s c h  m e a n  s q u a r e  f i t  i n d e x  i s  l a r g e r  t h a n  1 . 1 2  ( F ) o r  l o w e r  t h a n  0 . 8 8  ( f  )
I ร ะ D i f f e r e n c e  i l l  i t e m  d i f f i c u l t y  b e t w e e n  m a l e s  a n d  f e m a l e s  i s  s i g n i f i c a n t
I ร  : D i f f e r e n c e  i n  i t e m  d i f f i c u l t y  b e t w e e n  m a l e s  a n d  f e m a l e s  i s  s i g n i f i c a n t l y  d i f f e r e n t  f r o m
I t h e  m e a n  d i f f e r e n c e  o f  i t e m  d i f f i c u l t i e s  b e t w e e n  m a l e s  a n d  f e m a l e s  i n  t h e  s c a l e
I G Î D i f f e r e n c e  i n  i t e m  d i f f i c u l t y  b e t w e e n  t h e  t a r g e t  g r a d e s  i s  s i g n i f i c a n t l y  d i f f e r e n t  f r o m
I t h e  m e a n  d i f f e r e n c e  o f  i t e m  d i f f i c u l t i e s  b e t w e e n  t h e  t a r g e t  g r a d e  i n  t h e  s c a l e

’ LVA1 ' '  MDA1 '  'MYS.l '  ' N Z L l '  ' P H L 1 '  ' S G P 1 '  ' S V N l *  ' T H A I '  ' U S A I '

------C o r r e c t  A n s w e r ------
ITEM NAME N D I F F DI S CR FLAGS

BSMMF07 2 1 4 4 2 8 . 6 . 4 5 . . Q . .
BSMMF08 2 1 4 4 1 9 . 7 . 2 5 p* . . Q . . ! f s S
BSMMF09 2 1 4 4 5 4 . 7 . 4 3
BSMMF10 2 1 4 4 3 7 . 0 . 2 7 . . Q . . . F s S
BSMMF11 2 1 4 4 3 2 . 8 . 5 1
BSMMF12 2 1 4 4 4 0 . 4 . 2 3

BSMMG01 2 1 5 2 4 8 . 7 . 3 0 . q .  . . . F .  .
BSMMG02 2 1 5 2 6 9 . 5 . 3 3
BSMMG03 2 1 5 2 4 9 . 2 . 4 3
BSMMG04 2 1 5 2 6 7 . 0 . 4 5
BSMMG05 2 1 5 2 5 8 . 5 . 4 8 . q . . .
BSMMG06 2 1 5 2 4 3 . 6 . 4 5

BSMMH07 2 1 6 2 7 2 . 1 . 3 5
BSMMH08 2 1 6 2 7 1 . 8 . 4 6 . q . . . . . s S
BSMMH09 2 1 6 2 7 7 . 7 . 3 7
BSMMH10 2 1 6 2 3 4 . 0 . 4 1 , . Q . .
BSMMHll 2 1 6 2 6 3 . 6 . 4 3 . q . . .
BSMMH12 2 1 6 2 6 4 . 4 . 4 4

BSMMI01 7 1 7 1 3 . 4 . 3 9 p - . - Q .  •
BSMMI02 7 1 7 4 8 . 0 . 3 6
BSMMI03 7 1 7 3 1 . 2 . 3 3
BSS MI 04 7 1 7 2 0 . 4 . 3 8 p -
BSMMI05 7 1 7 6 6 . 8 . 4 5
BS S M I0 6 7 1 7 4 8 . 7 . 3 1
BSMMI07 7 1 7 3 5 . 0 . 4 2
BSMMI08 7 1 7 2 9 . 7 . 1 9 . . Q b . . F s S
BSMMI09 7 1 7 4 3 . 9 . 3 2

BSMMJ10 7 1 2 3 5 . 1 . 3 9
BSMMJ11 7 1 2 6 7 . 7 . 4 2
BSS MJ 12 7 1 2 4 1 . 9 . 5 9
B SS M J 13 7 1 2 7 9 . 2 . 5 1

A
P e r c e n t a g e s  

B c
f o r  e a c h  a l t e r n a t i v e  ------

D E W  OMIT NR A
P o i n t

B
b i s e r i a l s  f o r  

C D
e a c h

E
a l t e r n a t i v e  

พ OMIT NR R D I F F
R a s c h

SE F I T
-  G r o u p  d i f f i c u l t i e s  -  
MAL FEM

- I n t e r n
I D I F F

. M e a n  
I D I S C R

2 9 . 2 2 8 . 6 * 8 . 8 2 5 . 8 6 . 4 1 . 0 0 . 2 - . 1 7 . 4 5 * - . 1 8 - . 1 2  - . 0 7 - . . 0 5 - . 0 3 0 . 9 7 0 . 0 5 0 . 9 5 2 8 . 5 2 8 . 6 3 2 . 0 . 3 8
1 3 . 8 2 1 . 3 1 9 . 7 * 4 4 . 6 0 . 5 0 . 2 - . 0 4 - . 0 3 . 2 5 * - . 1 5 - . 0 1 - . 0 3 1 . 5 6 ว . 0 6 1 . 1 5 2 1 . 8 1 8 . 0 5 7 . 2 . 2 9
1 0 . 1 1 5 . 0 5 4 . 7 * 1 9 . 5 0 . 5 0 . 2 - . 2 3 - . 1 1 . 4 3 * - . 2 4 - . 0 6 - . 0 3 - 0 . 3 9 0 . 0 5 0 . 9 9 5 4 . 8 5 4 . 6 6 3 . 4 . 4 0
1 6 . 8 6 . 2 3 9 . 2 3 7 . 0 * 0 . 5 0 . 2 - . 0 3 - . 0 6 - . 2 0 . 2 7 * - . 0 3 - . 0 3 0 . 4 9 0 . 0 5 1 . 1 8 3 9 . 2 3 5 . 3 5 1 . 4 . 3 9
3 2 . 8 * 1 0 . 9 3 2 . 5 2 2 . 9 0 . 7 0 . 3 . 5 1 * - . 1 8 - . 3 0 - . 0 9 - . 0 3 - . 0 4 0 . 7 2 0 . 0 5 0 . 8 9 3 2 . 3 3 3 . 3 4 8 . 6 . 5 2

7 . 1 1 7 . 6 4 0 . 4 * 3 4 . 0 0 . 7 0 . 3 - . 1 0 - . 1 7 . 2 3 * - . 0 5 . 0 0 - . 0 4 0 . 3 2 0 . 0 5 1 . 2 2 4 0 . 1 4 0 . 6 5 0 . 1 . 3 4

2 0 . 9 4 8 . 7 * 2 3 . 6 3 . 5 2 . 0 1 . 1 0 . 1 - . 2 3 . 3 0 * - . 0 5 - . 0 8  - . 0 9 - . 02 - . 0 2 - 0 . 1 0 0 . 0 5 1 . 1 7 4 7 . 4 4 9 . 7 5 5 . 0 . 3 3
6 . 0 6 . 2 6 9 . 5 * 1 7 . 9 0 . 2 0 . 1 - . 0 9 - . 1 2 . 3 3 * - . 2 6 - . 0 4 - . 0 2 - 1 . 1 6 0 . 0 5 1 . 0 6 6 8 . 7 7 0 . 2 7 3 . 5 . 3 3
7 . 2 3 0 . 3 4 9 . 2 * 7 . 0 5 . 4 0 . 7 0 . 1 - . 1 9 - . 1 4 . 4 3 * - . 1 9  - . 2 1 - . 0 6 - . 0 2 - 0 . 1 2 0 . 0 5 1 . 0 0 4 9 . 4 4 8 . 9 5 4 . 9 . 4 3

1 1 . 8 6 7 . 0 * 1 1 . 9 8 . 5 0 . 6 0 . 2 - . 2 3 - . 4 5 * - . 2 8 - . 1 6 - . 0 7 - . 0 2 - 1 . 0 2 0 . 0 5 0 . 9 3 6 6 . 5 6 7 . 3 7 0 . 1 . 4 4
3 . 3 7 . 6 2 7 . 7 5 8 . 5 * 2 . 4 0 . 4 0 . 2 - . 0 8 - . 2 0 - . 3 4 . 4 8 *  - . 0 3 - . 0 6 - . 0 2 - 0 . 5 8 0 . 0 5 0 . 9 2 5 1 . 8 6 4 . 2 6 0 . 5 . 4 9

2 5 . 2 1 6 . 0 6 . 7 7 . 8 4 3 . 6 * 0 . 4 0 . 2 - . 1 7 - . 2 6 - . 1 4 - . 0 7 . 4 5 * - . 0 5 - . 0 2 0 . 1 5 0 . 0 5 0 . 9 7 4 1 . 1 4 5 . 8 5 0 . 5 . 4 8

7 . 0 1 1 . 9 7 2 . 1 * 2 . 6 6 . 3 0 . 1 0 . 0 - . 2 3 - . 1 5 . 3 5 * - . 0 7  - . 1 6 - . 0 4 . 0 0 - 1 . 2 6 0 . 0 5 1 . 0 2 7 1 . 2 7 2 . 8 6 6 . 4 . 3 5
2 2 . 5 2 . 3 0 . 4 1 . 3 7 1 . 8 * 1 . 7 0 . 0 - . 4 2 - . 1 1 - . 0 2 - . 0 4 . 4 6 * - . 0 9 . 0 0 - 1 . 2 5 0 . 0 5 0 . 9 1 6 8 . 9 7 4 . 2 7 3 . 4 . 4 8
1 4 . 1 7 7 . 7 * 6 . 3 1 . 9 0 . 0 0 . 0 - . 3 2 . 3 7 * - . 1 0 - . 1 4 . 0 0 . 0 0 - 1 . 6 1 0 . 0 6 0 . 9 7 7 7 . 2 7 8 . 2 8 1 . 5 . 3 4
3 8 . 7 1 2 . 3 1 4 . 4 3 4 . 0 * 0 . 6 0 . 0 - . 1 4 - . 1 8 - . 1 8 . 4 1 * - . 0 4 . 0 0 0 . 7 3 0 . 0 5 1 . 0 2 3 3 . 4 3 4 . 5 5 0 . 5 . 5 0

4 . 4 5 . 6 6 3 . 6 * 7 . 6 1 8 . 4 0 . 3 0 . 0 - . 1 7 - . 1 5 . 4 3 * - . 2 4  •- . 1 8 - . 0 3 . 0 0 - 0 . 7 9 0 . 0 5 1 . 0 0 6 5 . 2 6 2 . 2 6 2 . 5 . 4 3
8 . 9 6 4 . 4 * 1 3 . 1 1 3 . 0 0 . 4 0 . 1 - . 2 3 . 4 4 * - . 2 1 - . 2 1 - . 0 6 - . 0 2 - 0 . 8 4 0 . 0 5 0 . 9 7 6 0 . 7 6 7 . 5 7 3 . 9 . 4 4

1 3 . 4 * 1 3 . 0 2 9 . 1 4 3 . 4 1 . 1 0 . 0 . 3 9 * - . 0 7 - . 1 9 - . 0 4 - . 0 5 . 0 0 1 . 9 7 0 . 1 2 0 . 9 3 1 3 . 1 1 3 . 7 2 3 . 4 . 3 5
2 1 . 2 7 . 7 4 8 . 0 * 1 5 . 9 6 . 3 1 . 0 0 . 0 - . 0 8 - . 1 4 . 3 6 * - . 2 1  - . 1 3 . 0 2 . 0 0 - 0 . 1 5 0 . 0 8 1 . 0 6 4 6 . 8 4 9 . 0 5 3 . 4 . 3 9
2 5 . 5 3 2 . 1 3 1 . 2 * 1 0 . 7 0 . 4 0 . 0 - . 1 7 - . 1 5 . 3 3 * - . 0 2 - . 0 2 . 0 0 0 . 6 9 0 . 0 9 1 . 0 7 3 2 . 5 3 0 . 2 4 1 . 7 . 3 0
2 0 . 4 * 7 3 . 6 6 . 0 0 . 0 . 3 8 * - . 3 4 - . 0 2 . 0 0 1 . 3 8 0 . 1 0 1 . 0 1 1 6 . 4 2 3 . 7 3 5 . 1 . 3 9
6 6 . 8 * 9 . 6 2 0 . 1 3 . 2 0 . 3 0 . 0 . 4 5 * - . 1 7 - . 3 5 - . 1 4 - . 0 2 . 0 0 - 1 . 0 7 0 . 0 9 0 . 8 9 5 9 . 3 7 3 . 2 6 6 . 5 . 3 9
4 8 . 7 * 4 6 . 4 4 . 9 0 . 0 . 3 1 * - . 2 8 - . 0 7 . 0 0 - 0 . 1 9 0 . 0 8 1 . 1 0 5 5 . 0 4 3 . 3 6 1 . 8 . 3 9
1 8 . 4 2 8 . 2 3 5 . 0 * 1 7 . 9 0 . 6 0 . 0 - . 2 5 - . 2 2 . 4 2 * - . 0 3 . 0 6 . 0 0 0 . 4 9 0 . 0 9 0 . 9 8 3 7 . 1 3 3 . 2 4 3 . 2 . 4 3

7 . 1 1 3 . 1 3 7 . 8 2 9 . 7 * 1 1 . 4 0 . 7 0 . 1 - . 0 7 - . 0 7 - . 0 1 . 1 9 *  - . 1 2 . 0 1 . 0 2 0 . 7 8 0 . 0 9 1 . 2 3 2 7 . 4 3 1 . 7 3 9 . 2 . 2 9
1 9 . 0 4 3 . 9 * 3 1 . 0 5 . 2 0 . 8 0 . 1 - . 0 5 . 3 2 * - . 2 3 - . 1 4 - . 0 2 . 0 2 0 . 0 4 0 . 0 8 1 . 0 9 4 1 . 9 4 5 . 6 6 0 . 8 . 3 8

2 4 . 9 3 5 . 1 * 3 3 . 0 6 . 6 0 . 3 0 . 1 - . 1 1 . 3 9 * - . 2 7 - . 0 7 . 0 5 - . 0 1 0 . 6 2 0 . 0 9 1 . 0 2 3 3 . 8 3 6 . 2 4 1 . 5 . 4 2
4 . 1 5 . 9 7 . 7 1 4 . 0 6 7 . 7 * 0 . 4 0 . 1 - . 2 1 - . 1 9 - . 2 0 - . 1 6 . 4 2 * - . 0 2 - . 0 1 - 1 . 0 3 0 . 0 9 0 . 9 6 6 8 . 5 6 7 . 1 5 3 . 1 . 3 9

4 1 . 9 * 5 1 . 0 7 . 0 0 . 1 . 5 9 * - . 5 2 - . 1 2 - . 0 1 0 . 2 6 0 . 0 9 0 . 8 3 3 4 . 7 4 7 . 6 4 6 . 7 . 4 7
7 9 . 2 * 2 0 . 1 0 . 6 0 . 1 . 5 1 * - . 5 1 - . 0 6 - . 0 1 - 1 . 7 2 0 . 1 0 0 . 8 3 7 6 . 3 8 1 . 5 7 2 . 3 . 5 1



Population: '2 ' (B) Subjectะ 'Mathematics' Country: THAI
How t o  r e a d  t h e  i t e m  n a m e s  ะ
/ -----------------------------------P o p u l a t i o n  I D  : B ■ = P o p u l a t i o n  2
I / - - --------------------------- S t u d e n t  d a t a  f i l e
I I / ----------------------------R e s p o n s e  t y p e  : E *  E x t e n d e d  r e s p o n s e /  M “  M u l t i p l e  c h o i c e ,  ร  = S h o r t  a n s w e r
I I j / -------------------------S u b j e c t  I D  : M = M a t h e m a t i c s ,  ร  “  S c i e n c e

I / — ------------B o o k l e t
I I I I I / ----------  S e q u e n c e  i t e m  n u m b e r  i n  B o o k l e t

B ร M M 1 0 1 < A >  -  < S u b q u e s t i o n >

O t h e r  a b b r e v i a t i o n s ะ
D I F F  I t e m  d i f f i c u l t y
DI S C R  I t e m  d i s c r i m i n a t i o n  i n  s c a l e
A - E  R e s p o n s e  o p t i o n s  o r  s c o r e  l e v e l s
พ A t t e m p t  m a d e  b u t  n o t  c o r r e c t
OMIT S t a t i s t i c  f o r  s t u d e n t s  w h o  h a v e  o m i t t e d  t h e  i t e m  
NR S t a t i s t i c  f o r  s t u d e n t s  w h o  h a v e  n o t  r e a c h e d  t h e  i t e m

FEM I t e m  d i f f i c u l t y  f o r  f e m a l e  s t u d e n t s  
MAL I t e m  d i f f i c u l t y  f o r  m a l e  s t u d e n t s  
R D I F F  R a s c h  i t e m  d i f f i c u l t y  
SE R a s c h  s t a n d a r d  e r r o r  o f  i t e m  d i f f i c u l t y  
F I T  R a s c h  m e a n  s q u a r e  f i t  i n d e x

C o u n t r i e s  i n c l u d e d  i n  i n t e r n a t i o n a l  s t a t i s t i c s ะ ' A U S 1 '  ' C H L 1 '  ' C Z E 1 '  ' F I N I '  'H U N 1 '  ' I R N 1 '  ' I T A 1 '  ' J 0 R 1 '  ' K 0 R 1 '
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F l a g s :
p  ะ I t e m  d i f f i c u l t y  e x c e e d s  9 5  %
p  : I t e m  d i f f i c u l t y  i s  l e s s  t h a n  2 5  % (4  o p t i o n s )  o r  2 0  % ( 5  o p t i o n s )

I q  ะ O n e  o r  m o r e  o f  t h s  d i s t r a c t o r  p e r c e n t a g e s  i s  l e s s  t h a n  5  %
I Q ะ O n e  o r  m o r e  o f  t h e  d i s t r a c t o r  p e r c e n t a g e s  i s  h i g h e r  t h a n  t h e  p e r c e n t a g e
I f o r  t h e  c o r r e c t  a n s w e r
I B ะ P o i n t  t i s e r i a l  c o r r e l a t i o n  f o r  o n e  o r  m o r e  o f  t h e  d i s t r a c t o r s  e x c e e d s  0 . 0
I b  : I t e m  d i s c r i m i n a t i o n  i s  l o w e r  t h a n  0 . 2
I C ะ P o i n t  b i s e r i a l  c o r r e l a t i o n  d o e s  n o t  i n c r e a s e  w i t h  e a c h  s c o r e  l e v e l
I F / f  ะ R a s c h  m e a n  s q u a r e  f i t  i n d e x  i s  l a r g e r  t h a n  1 . 1 2  ( F  ) o r  l o w e r  t h a n  0 . 8 8  ( f  )
I ร ะ D i f f e r e n c e  i n  i t e m  d i f f i c u l t y  b e t w e e n  m a l e s  a n d  f e m a l e s  i s  s i g n i f i c a n t
I ร  ะ D i f f e r e n c e  i n  i t e m  d i f f i c u l t y  b e t w e e n  m a l e s  a n d  f e m a l e s  i s  s i g n i f i c a n t l y  d i f f e r e n t  f r o m
I t h e  m e a n  d i f f e r e n c e  o f  i t e m  d i f f i c u l t i e s  b e t w e e n  m a l e s  a n d  f e m a l e s  i n  t h e  s c a l e
I G ะ D i f f e r e n c e  i n  i t e m  d i f f i c u l t y  b e t w e e n  t h e  t a r g e t  g r a d e s  i s  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  
I t h e  m e a n  d i f f e r e n c e  o f  i t e m  d i f f i c u l t i e s  b e t w e e n  t h e  t a r g e t  g r a d e  i n  t h e  s c a l e

'  LVA1 '  'MDAl  ' 'M Y S l  '  ' m i '  ' P H L 1 '  ' S G P 1 '  ' S V N 1 '  ' T H A I '  ' U S A I '

— C o r r e c t  A n s w e r ------ ----------  P e r c e n t a g e s  f o r  e a c h  a l t e r n a t i v e  ---------------  --------  P o i n t  b i s e r i a l s  f o r  e a c h  a l t e r n a t i v e  --------  --------  R a s c h  --------  -  G r o u p  d i f f i c u l t i e s  -  “ I n t e r n .  M e a n  -
ITEM NAME N D I F F DI S C R FLAGS A B c D E พ OMIT NR A B c D E พ OMIT NR R D I F F SE F I T MAL FEM I D I F F I D I S C R

BSMMJ14 7 1 2 2 3 . 7 . 5 0 . . . . Q . B 2 6 . 1 2 9 . 4 1 0 . 1 1 0 . 1 2 3 . 7 * 0 . 4 0 . 1 - . 2 1 - . 2 0 - . 1 2 . 0 3 . 5 0 * - . 0 3 - . 0 1 1 . 3 0 0 . 1 0 0 . 8 8 2 3 . 0 2 4 . 3 3 8 . 0 . 4 0
BSMMJ15 7 1 2 6 9 . 4 . 3 2 . . . q . . . 3 . 4 1 0 . 7 6 9 . 4 * 3 . 4 1 2 . 9 0 . 1 0 . 1 - . 1 4 - . 1 9 . 3 2 * - . 1 4 - . 1 1 . 0 2 - . 0 1 - 1 . 1 2 0 . 0 9 1 . 0 5 7 0 . 3 6 8 . 6 6 4 . 3 . 2 9
BSMMJ16 7 1 2 3 8 . 6 . 3 6 . . . . . . B 2 4 . 3 2 6 . 3 1 0 . 3 3 8 . 6 * 0 . 4 0 . 1 - . 2 9 . 0 3 - . 2 1 . 3 6 * . 0 0 - . 0 1 0 . 4 3 0 . 0 9 1 . 0 9 3 6 . 0 4 0 . 8 6 0 . 8 . 3 8
BSMMJ17 7 1 2 6 8 . 7 . 3 2 . . . q . . . 6 8 . 7 * 7 . 2 9 . 6 9 . 1 4 . 5 0 . 7 0 . 3 . 3 2 * - . 0 7 - . 1 6 - . 1 9 - . 1 2 . 0 0 - . 0 4 - 1 . 0 9 0 . 0 9 1 . 0 6 6 7 . 8 6 9 . 4 6 5 . 1 . 3 3
BSMMJ18 7 1 2 5 6 . 7 . 4 8 8 . 3 1 8 . 8 1 5 . 4 5 6 . 7 * 0 . 3 0 . 4 - . 2 6 - . 3 0 - . 1 1 . 4 8 * - . 0 2 - . 0 5 - 0 . 4 8 0 . 0 8 0 . 9 4 5 6 . 8 5 6 . 7 5 7 . 9 . 3 6

BSMMK01 7 1 3 7 3 . 8 . 3 4 . . . q . . . 1 0 . 8 4 . 6 7 . 4 7 3 . 8 * 3 . 2 0 . 1 0 . 0 - . 1 9 - . 1 2 - . 1 7 . 3 4 * - . 1 2 . 0 7 . 0 0 - 1 . 4 4 0 . 0 9 0 . 9 9 7 3 . 0 7 4 . 4 7 1 . 1 . 3 4
BSSMK02 7 1 3 6 1 . 4 . 4 2 6 1 . 4 * 3 5 . 9 2 . 7 0 . 0 . 4 2 * - . 3 8 - . 1 3 . 0 0 - 0 . 7 7 0 . 0 9 0 . 9 7 5 8 . 8 6 3 . 7 6 7 . 9 . 4 3
BSMMK03 7 1 3 5 1 . 8 . 2 3 F s S . 1 1 . 1 1 9 . 5 1 7 . 0 5 1 . 8 * 0 . 6 0 . 0 - . 1 1 - . 1 1 - . 1 0 . 2 3 * . 0 0 . 0 0 - 0 . 2 9 0 . 0 8 1 . 2 3 6 0 . 0 4 4 . 6 6 7 . 2 . 3 1
BSMMK04 7 1 3 3 7 . 9 . 3 9 . . . q . . . 3 . 5 1 5 . 3 3 1 . 4 1 0 . 9 3 7 . 9 * 1 . 0 0 . 0 . 0 0 - . 0 6 - . 3 0 -  . 1 0 . 3 9 * - . 0 2 . 0 0 0 . 4 1 0 . 0 9 1 . 0 7 3 3 . 0 4 2 . 0 3 5 . 1 . 4 0
BSSMK05 7 1 3 2 1 . 2 . 6 5 p .  . . . .  . 2 1 . 2 * 7 3 . 2 5 . 3 0 . 3 . 6 5 * . 5 6 - . 0 9 . 0 6 1 . 4 3 0 . 1 0 0 . 7 4 2 0 . 9 2 1 . 4 3 6 . 5 . 6 2
BSMMK06 7 1 3 6 4 . 0 . 3 1 . .  q . . . 7 . 9 1 2 . 2 6 4 . 0 * 1 0 . 4 4 . 2 1 . 1 0 . 3 - . 0 3 - . 2 1 . 3 0 * - . 1 5 - . 1 1 - . 0 5 . 0 6 - 0 . 9 1 0 . 0 9 1 . 0 9 6 4 . 5 6 3 . 4 6 9 . 1 . 2 6
BSMMK07 7 1 3 4 6 . 8 . 3 8 ! ! ! q ! ! ! ! ร . ! 1 3 . 5 2 1 . 6 4 6 . 8 * 1 3 . 5 3 . 2 1 . 1 0 . 3 - . 1 3 - . 1 8 . 3 8 * - . 1 6 - . 0 7 - . 0 6 . 0 6 - 0 . 0 6 0 . 0 8 1 . 0 8 4 5 . 2 4 8 . 3 4 9 . 3 . 4 1
BSMMK08 7 1 3 3 4 . 2 . 5 1 . . . q Q . . . s S . 5 1 . 3 3 4 . 2 * 6 . 6 2 . 8 4 . 2 0 . 6 0 . 3 - . 3 0 . 5 1 * - . 1 3 - . 1 3 - . 1 9 - . 0 4 . 0 6 0 . 6 0 0 . 0 9 0 . 9 3 3 8 . 2 3 0 . 8 4 0 . 0 . 4 3
BSMMK09 7 1 3 3 3 . 8 . 6 6 f s S . 5 0 . 1 6 . 0 8 . 7 3 3 . 8 * 1 . 1 0 . 3 - . 5 4 - . 0 8 - . 0 7 . 6 6 * - . 0 4 . 0 6 0 . 6 3 0 . 0 9 0 . 7 5 3 0 . 0 3 7 . 1 5 4 . 8 . 5 5

BSMML09 7 1 5 7 3 . 4 . 3 5 . . . q . . . 1 0 . 8 7 3 . 4 * 1 2 . 2 3 . 5 0 . 1 o . c - . 1 8 . 3 4 * - . 1 9 - . 1 7 - . 0 2 . 0 0 - 1 . 3 5 0 . 0 9 1 . 0 0 7 2 . 0 7 4 . 6 7 5 . 8 . 3 4
BSMML10 7 1 5 4 1 . 0 . 4 3 . . . q . . . 3 6 . 2 4 1 . 0 * 2 1 . 5 1 . 3 0 . 0 0 . 0 - . 1 2 . 4 3 * - . 3 5 - . 1 0 . 0 0 . 0 0 0 . 3 0 0 . 0 9 1 . 0 0 4 1 . 2 4 0 . 8 6 7 . 4 . 4 1
BSMMLll 7 1 5 4 6 . 3 . 3 0 . . . q . . . F s S . 4 . 6 4 1 . 4 4 6 . 3 * 7 . 3 0 . 4 0 . 0 - . 0 9 - . 1 5 . 3 0 * - . 2 1 - . 0 4 . 0 0 0 . 0 4 0 . 0 8 1 . 1 5 4 9 . 4 4 3 . 8 5 5 . 4 . 3 4
BSMML12 7 1 5 3 8 . 6 . 3 7 1 8 . 9 1 8 . 0 3 8 . 6 * 2 2 . 9 1 . 4 0 . 0 - . 2 6 - . 1 4 . 3 7 * - . 0 7 . 0 6 . 0 0 0 . 4 3 0 . 0 9 1 . 0 8 4 2 . 8 3 5 . 3 5 4 . 9 . 3 9
BSMKL13 7 1 5 5 5 . 2 . 4 9 . . . q . . . 3 6 . 4 6 . 2 2 . 2 5 5 . 2 * 0 . 0 0 . 0 - . 4 4 - . 0 6 - . 1 1 . 4 9 * . 0 0 . 0 0 - 0 . 4 0 0 . 0 8 0 . 9 3 5 8 . 5 5 2 . 6 6 8 . 6 . 4 2
BSMML14 7 1 5 2 6 . 2 . 6 0 f s S . 2 4 . 1 1 5 . 2 1 8 . 0 1 6 . 1 2 6 . 2 * 0 . 4 0 . 0 - . 2 1 - . 1 8 - . 2 3 - . 0 6 . 6 0 * . 0 2 . 0 0 1 . 1 3 0 . 0 9 0 . 7 9 2 4 . 2 2 7 . 7 4 5 . 8 . 5 6
BSMML15 7 1 5 3 1 . 2 . 4 5 1 5 . 7 1 8 . 5 2 0 . 6 1 3 . 1 3 1 . 2 * 0 . 8 0 . 0 - . 1 5 - . 1 3 - . 0 9 - . 2 0 . 4 5 * . 0 3 . 0 0 0 . 8 3 0 . 0 9 0 . 9 8 3 0 . 5 3 1 . 7 3 2 . 5 . 3 8
BSMML16 7 1 5 2 3 . 4 . 3 9 . . . q Q . . s s ! 2 3 . 4 * 8 . 5 2 . 7 3 . 1 6 2 . 1 0 . 3 0 . 0 . 3 9 * - . 0 9 - . 1 2 - . 0 7 - . 2 2 - . 0 5 . 0 0 1 . 3 2 0 . 1 0 1 . 0 1 2 5 . 8 2 1 . 4 3 8 . 4 . 4 3
BSSML17 7 1 5 2 9 . 9 . 5 9 f s S . 2 9 . 9 * 6 1 . 3 8 . 8 0 . 0 . 5 9 * - 4 6 - . 1 6 . 0 0 0 . 9 0 0 . 0 9 0 . 8 2 2 8 . 0 3 1 . 5 4 3 . 4 . 5 2
BSMML18 7 1 5 5 1 . 6 . 3 5 . . . q . . . 5 . 5 5 1 . 6 * 3 1 . 5 3 . 4 7 . 7 0 . 3 0 . 1 - . 1 3 . 3 5 * - . 2 0 - . 1 4 - . 1 2 . 0 3 . 0 1 - 0 . 2 3 0 . 0 8 1 . 0 9 5 2 . 5 5 0 . 9 5 2 . 9 . 3 8

BSMMM01 7 1 7 5 7 . 7 . 4 4 . . . q . . . 3 3 . 6 3 . 3 5 7 . 7 * 4 . 9 0 . 3 0 . 0 - . 3 2 - . 1 3 . 4 4 * - . 1 8 - . 0 5 . 0 0 - 0 . 5 6 0 . 0 8 0 . 9 7 5 8 . 4 5 7 . 2 6 3 . 9 . 4 7
BSMMM02 7 1 7 6 2 . 3 . 2 8 . .  q . . . 3 . 1 6 2 . 3 * 2 9 . 6 4 . 6 0 . 4 0 . 0 -  . 1 5 . 2 8 * - . 1 7 - . 1 3 - . 0 2 . 0 0 - 0 . 7 9 0 . 0 8 1 . 1 1 5 7 . 8 6 6 . 2 5 8 . 6 . 1 6
BSMMM03 7 1 7 6 2 . 2 . 2 8 6 2 . 2 * 7 . 0 1 2 . 4 1 8 . 0 0 . 4 0 . 0 . 2 8 * - . 1 1 - . 0 6 - . 2 2 . 0 2 . 0 0 - 0 . 7 8 0 . 0 8 1 . 1 1 5 9 . 6 6 4 . 4 7 0 . 1 . 3 7
BSMMM04 7 1 7 5 3 . 6 . 4 1 . .  . q . .B 3 7 . 4 2 . 5 6 . 1 5 3 . 6 * 0 . 4 0 . 0 - . 4 7 . 0 0 . 1 1 . 4 1 * - . 0 9 . 0 0 - 0 . 3 5 0 . 0 8 1 . 0 0 5 3 . 5 5 3 . 6 6 6 . 2 . 4 7
BSMMM05 7 1 7 4 1 . 6 . 3 1 F s S  ! 2 2 . 5 1 6 . 2 8 . 4 4 1 . 6 * 1 1 . 0 0 . 4 0 . 0 - . 0 7 - . 0 6 - . 1 9 . 3 1 * - . 1 5 - . 0 3 . 0 0 0 . 2 3 0 . 0 8 1 . 1 3 4 4 . 1 3 9 . 4 4 0 . 2 . 3 0
BSSMM06 7 1 7 3 2 . 2 . 4 3 3 2 . 2 * 6 2 . 5 5 . 3 0 . 0 . 4 3 * - 37 - . ท . 0 0 0 . 7 2 0 . 0 9 0 . 9 8 3 4 . 7 3 0 . 2 3 7 . 9 . 4 7
BSMMM07 7 1 7 6 2 . 1 . 3 8 . .  . q . . . 1 . 3 1 8 . 0 6 2 . 1 * 1 3 . 7 4 . 7 0 . 3 0 . 0 - . 0 3 - . 1 9 . 3 8 * - . 1 6 - . 2 2 - . 0 6 . 0 0 - 0 . 7 8 0 . 0 8 1 . 0 2 6 6 . 6 5 8 . 2 6 0 . 1 . 3 8
BSSMM08 7 1 7 4 4 . 8 . 4 8 4 4 . 8 * 5 3 . 4 1 . 8 0 . 0 . 4 8 * - 4 6 - . 0 9 . 0 0 0 . 0 7 0 . 0 8 0 . 9 4 3 5 . 6 5 2 . 6 4 4 . 1 . 3 8
BSMMM09 7 1 7 7 7 . 4 . 3 9 5 . 6 7 7 . 4 * 6 . 0 1 0 . 0 1 . 0 0 . 0 - . 2 1 . 3 9 * - . 1 8 - . 2 1 - - 0 7 . 0 0 - 1 . 6 4 0 . 1 0 0 . 9 5 7 2 . 0 8 2 . 0 8 1 . 3 . 4 1
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How t o  r e a d  t h e  i t e m  n a m e s :
/ -----------------------------------P o p u l a t i o n  I D  : B «= P o p u l a t i o n  2
I / ----------------------------S t u d e n t  d a t a  f i l e
I I / ------------------------ R e s p o n s e  t y p e  : E = E x t e n d e d  r e s p o n s e ,  M «= M u l t i p l e  c h o i c e ,  ร  «  S h o r t  a n s w e r
I I I / — ------------------S u b j e c t  I D  : M -  M a t h e m a t i c s ,  ร  *= S c i e n c e

! ( ~~~ ------------- B o o k l e tI I I I I / ----------  S e q u e n c e  i t e m  n u m b e r  i n  B o o k l e t
B ร M M 1 0 1 < A >  -  < S u b g u e s t i o n >

O t h e r  a b b r e v i a t i o n s :
D I F F  I t e m  d i f f i c u l t y  
DI S C R  I t e m  d i s c r i m i n a t i o n  i n  s c a l e  
A - E  R e s p o n s e  o p t i o n s  o r  s c o r e  l e v e l s  
พ A t t e m p t  m a d e  b u t  n o t  c o r r e c t
OMIT S t a t i s t i c  f o r  s t u d e n t s  w h o  h a v e  o m i t t e d  t h e  i t e m  
NR s t a t i s t i c  f o r  s t u d e n t s  w h o  h a v e  n o t  r e a c h e d  t h e  i t e m

FEM I t e m  d i f f i c u l t y  f o r  f e m a l e  s t u d e n t s  
MAL I t e m  d i f f i c u l t y  f o r  m a l e  s t u d e n t s  
R D I F F  R a s c h  i t e m , d i f f i c u l t y  
SE  R a s c h  s t a n d a r d  e r r o r  o f  i t e m  d i f f i c u l t y  
F I T  R a s c h  m e a n  s q u a r e  f i t  i n d e x

C o u n t r i e s  i n c l u d e d  i n  i n t e r n a t i o n a l  s t a t i s t i c s :  ' A U S 1 '  ' C H L 1 '  ’ C Z E l '  ' F I N I '  ' H U N 1 '  ' I R N 1 '  ' I T A 1 '  ' J 0 R 1 '  ' K 0 R 1 '

F l a g s :
p  : I t e m  d i f f i c u l t y  e x c e e d s  9 5  %
p  : I t e m  d i f f i c u l t y  i s  l e s s  t h a n  2 5  % (4  o p t i o n s )  o r  2 0  % ( 5  o p t i o n s )

I q  : O n e  o r  m o r e  o f  t h e  d i s t r a c t o r  p e r c e n t a g e s  i s  l e s s  t h a n  5  %
I Q : O n e  o r  m o r e  o f  t h e  d i s t r a c t o r  p e r c e n t a g e s  i s  h i g h e r  t h a n  t h e  p e r c e n t a g e
I f o r  t h e  c o r r e c t  a n s w e r
I B ะ P o i n t  b i s o r i a l  c o r r e l a t i o n  f o r  o n e  o r  m o r e  o f  t h e  d i s t r a c t o r s  e x c e e d s  0 . 0
I b  : I t e m  d i s c r i m i n a t i o n  i s  l o w e r  t h a n  0 . 2
I c  ะ P o i n t  b i a t r i a l  c o r r e l a t i o n  d o e s  n o t  i n c r e a s e  w i t h  e a c h  s c o r e  l e v e l
I F / f  : R a s c h  m e a n  s q u a r e  f i t  i n d e x  i s  l a r g e r  t h a n  1 . 1 2  ( F ) o r  l o w e r  t h a n  0 . 8 8  ( f  )
I ร : D i f f e r e n c e  i n  i t e m  d i f f i c u l t y  b e t w e e n  m a l e s  a n d  f e m a l e s  i s  s i g n i f i c a n t
I ร  : D i f f e r e n c e  i l l  i t e m  d i f f i c u l t y  b e t w e e n  m a l e s  a n d  f e m a l e s  i s  s i g n i f i c a n t l y  d i f f e r e n t  f r o m
' t h e  m e a n  d i f f e r e n c e  o f  i t e m  d i f f i c u l t i e s  b e t w e e n  m a l e s  a n d  f e m a l e s  i n  t h e  s c a l e
I G : D i f f e r e n c e  j .n  i t e m  d i f f i c u l t y  b e t w e e n  t h e  t a r g e t  g r a d e s  i s  s i g n i f i c a n t l y  d i f f e r e n t  f r o m
I t h e  m e a n  d i f f e r e n c e  o f  i t e m  d i f f i c u l t i e s  b e t w e e n  t h e  t a r g e t  g r a d e  i n  t h e  s c a l e

' L V A l ' 'M D A 1 '  *MYS1' ' N Z L 1 '  ' P H L l '  ' S G P l '  ' S V N l '  ' T H A I '  ' U S A I '

— C o r r e c t  A n s w e r —  ----------  P e r c e n t a g e s  f o r  e a c h  a l t e r n a t i v e  ---------------  --------  P o i n t  b i s e r t a l s  f o r  e a c h  a l t e r n a t i v e  --------  --------  R a s c h  --------  -  G r o u p  d i f f i c u l t i e s  -  - I n t e r n .  M e a n  -
ITEM NAME N D I F F DI S C R FLAGS A B c D E พ OMIT NR A B c D E พ OMIT NR R D I F F SE F I T MAL FEM I  D I FF I D I S C R

BSMMN11 7 2 2 7 0 . 4 . 4 4 4 . 8 1 9 . 3 7 0 . 4 * 5 . 0 0 . 4 0 . 1 - . 1 1 - . 3 3 . 4 4 * - . 2 1 - . 0 2 . 0 0 - 1 . 1 5 0 . 0 9 0 . 9 5 6 9 . 9 7 0 . 7 7 6 . 3 . 3 5
BSMMN12 7 2 2 4 6 . 4 . 4 3 4 6 . 4 * 9 . 7 3 2 . 4 1 0 . 8 0 . 6 0 . 1 . 4 3 * - . 1 8 - . 1 9 - . 2 2 - . 0 5 . 0 0 0 . 0 8 0 . 0 8 1 . 0 3 4 6 . 1 4 6 . 6 4 2 . 4 . 4 3
BSSMN13 7 2 2 4 8 . 6 . 6 0 . . . . . . f . . . 4 8 . 6 * 4 3 . 2 8 . 0 0 . 1 . 6 0 * - . 4 9 - . 2 1 . 0 0 - 0 . 0 3 0 . 0 8 0 . 8 3 4 7 . 6 4 9 . 5 5 3 . 5 . 5 6
BSMMN14 7 2 2 5 8 . 4 . 5 1 2 4 . 9 5 8 . 4 * 1 0 . 7 5 . 7 0 . 1 0 . 1 - . 3 4 . 5 0 * - . 1 9 - . 1 7 - . 0 3 . 0 0 - 0 . 5 2 0 . 0 8 0 . 9 3 5 4 . 2 6 2 . 2 6 1 . 4 . 4 7
BSMMN15 7 2 2 6 5 . 7 . 4 6 2 0 . 5 1 0 . 1 3 . 5 6 5 . 7 * 0 . 1 0 . 1 - . 2 5 - . 2 8 - . 1 8 . 4 6 * - . 0 2 . 0 0 - 0 . 8 9 0 . 0 9 0 . 9 6 6 9 . 3 6 2 . 4 6 0 . 7 . 4 1
BSMMN16 7 2 2 4 6 . 8 . 2 5 ------- B . F s S . 2 6 . 7 4 6 . 8 * 1 4 . 0 1 1 . 2 1 . 1 0 . 1 - . 2 0 . 2 5 * - . 1 4 . 0 5 . 0 2 . 0 0 0 . 0 6 0 . 0 8 1 . 2 2 4 8 . 5 4 5 . 3 4 5 . 8 . 2 6
BSMMN17 7 2 2 1 1 . 6 - . 0 8 p* . . Q b B . F s S . 2 0 . 2 1 1 . 6 * 1 9 . 9 4 7 . 8 0 . 3 0 . 1 - . 2 8 - . 0 8 * - . 1 5 . 4 0 . 0 0 . 0 0 2 . 3 8 0 . 1 3 1 . 3 7 1 3 . 4 1 0 . 1 3 4 . 2 . 3 0
BSMMN18 7 2 2 2 7 . 8 . 2 3 . . Q . . . F s S . 1 7 . 3 4 7 . 0 2 7 . 8 * 6 . 8 1 . 0 0 . 1 - . 0 9 - . 1 2 . 2 3 * - . 0 5 . 0 5 . 0 0 1 . 0 9 0 . 0 9 1 . 2 0 3 0 . 7 2 5 . 4 5 0 . 1 . 4 2
BSSMN19 7 2 2 4 9 . 7 . 6 1 4 9 . 7 * 4 4 . 7 5 . 3 0 . 3 . 6 1 * - . 5 4 - . 1 7 . 0 0 - 0 . 0 9 0 . 0 8 0 . 8 1 4 6 . 4 5 2 . 6 5 1 . 2 . 6 0

BSMMO01 7 2 5 8 2 . 5 . 3 6 • q ...................... 8 2 . 5 * 7 . 3 8 . 3 1 . 7 0 . 1 0 . 0 . 3 6 * - . 2 2 - . 2 2 - . 1 2 . 0 3 . 0 0 - 1 . 9 8 0 . 1 0 1 . 0 0 8 2 . 7 8 2 . 3 4 3 . 4 . 4 5
BSMMO02 7 2 5 2 9 . 0 . 3 7 . . Q .............ร . 6 . 5 5 6 . 3 2 9 . 0 * 8 . 0 0 . 3 0 . 0 - . 0 7 - . 2 7 . 3 6 * - . 0 4 - . 0 9 . 0 0 1 . 0 9 0 . 0 9 1 . 0 6 3 0 . 2 2 8 . 0 3 7 . 1 . 3 8
BSMMO03 7 2 5 5 5 . 3 . 5 0 1 3 . 8 5 5 . 3 * 1 0 . 9 8 . 7 1 0 . 9 0 . 3 0 . 0 - . 1 3 . 5 0 * - . 2 1 - . 1 3 - . 3 0 - . 0 4 . 0 0 - 0 . 3 5 0 . 0 9 0 . 9 7 5 6 . 3 5 4 . 5 4 8 . 6 . 4 6
BSMMO04 7 2 5 8 2 . 8 . 3 4 • q . . * . . • ร . 1 . 2 7 . 2 ว . 6 8 2 . 8 * 8 . 1 0 . 1 0 . 0 - . 1 1 - . 1 4 - . 1 0 . 3 4 ’' - . 2 5 - . 0 7 . 0 0 - 2 . 0 0 0 . 1 1 1 . 0 0 8 4 . 0 8 1 . 8 5 5 . 2 . 3 2
BSMMO05 7 2 5 5 9 . 0 . 5 9 . . . . . . f s . . 7 . 6 1 1 . 4 6 . 9 1 4 . 9 5 9 . 0 * 0 . 1 0 . 0 - . 2 2 - . 2 6 - . 2 6 - . 2 3 . 5 9 * - . 0 3 . 0 0 - 0 . 5 4 0 . 0 9 0 . 8 5 5 7 . 2 6 0 . 4 5 9 . 6 . 5 3
BSSMO06 7 2 5 2 4 . 6 . 6 0 p . 2 4 . 6 * 7 1 . 4 4 . 0 0 . 0 . 6 0 * - . 5 3 - . 1 0 . 0 0 1 . 3 6 0 . 1 0 0 . 7 9 2 8 . 9 2 1 . 1 5 5 . 5 . 5 2
BSSMO07 7 2 5 4 5 . 0 . 6 1 4 5 . 0 * 5 2 . 0 2 . 9 0 . 1 . 6 1 * - . 5 5 - . 1 6  - 04 0 . 1 9 0 . 0 9 0 . 8 4 4 1 . 8 4 7 . 4 5 2 . 8 . 5 6
BSMMO08 7 2 5 4 3 . 0 . 4 2 . q Q . . . . s S . 4 7 . 0 5 . 7 4 3 . 0 * 2 . 3 1 . 7 0 . 1 0 . 1 - . 3 3 - . 0 8 . 4 1 * - . 0 8 - . 0 9 . 0 0  - 04 0 . 2 9 0 . 0 9 1 . 0 9 4 5 . 0 4 1 . 5 5 4 . 9 . 4 0
BSSMO09 7 2 5 3 8 . 1 . 5 5 3 8 . 1 * 6 0 . 0 1 . 8 0 . 1 . 5 5 * - . 5 1 - . 1 0  - 04 0 . 5 6 0 . 0 9 0 . 9 0 3 6 . 8 3 9 . 1 4 7 . 3 . 5 8

BSMMP08 7 1 1 9 . 3 . 1 4 p . . . Q b B . F s . . 5 2 . 0 7 . 5 3 0 . 9 9 . 3 * 0 . 3 0 . 0 . 1 8 . 0 4 - . 3 0 . 1 4 * . 0 1 0 0 2 . 5 6 0 . 1 4 1 . 2 0 7 . 6 1 0 . 7 2 0 . 6 . 2 9
BSMMP09 7 1 1 8 0 . 5 . 2 8 3 . 5 3 . 8 1 1 . 7 8 0 . 5 * 0 . 4 0 . 1 - . 1 6 - . 1 8 - . 1 5 . 2 8 * - . 0 3 0 3 - 1 . 8 8 0 . 1 0 1 . 0 1 7 7 . 6 8 2 . 7 7 1 . 8 . 3 5
BSMMP10 7 1 1 2 9 . 5 . 2 5 . . Q . . . F . s . 3 1 . 1 2 9 . 5 * 2 0 . 0 1 1 . 5 6 . 6 1 . 0 0 . 3 - . 1 3 . 2 5 * . 0 0 - . 0 9 - . 1 1 . 0 5 00 0 . 8 4 0 . 0 9 1 . 2 0 3 0 . 6 2 8 . 7 3 7 . 3 . 3 6
BSMMP11 7 1 1 3 5 . 2 . 5 1 . q Q .............ร . 8 . 7 3 5 . 2 * 5 1 . 8 3 . 8 0 . 1 0 . 4 - . 1 7 . 5 1 * - . 3 7 - . 0 6 - . 0 1 02 0 . 5 1 0 . 0 9 0 . 9 2 3 6 . 6 3 4 . 0 5 6 . 4 . 4 3
BSMMP12 7 1 1 4 1 . 4 . 3 1 . q . . . . F s S . 2 . 7 1 3 . 9 4 1 . 4 * 4 1 . 4 0 . 1 0 . 6 - . 0 9 - . 0 5 . 3 0 * - . 2 3 - . 0 6 01 0 . 1 9 0 . 0 9 1 . 1 4 4 3 . 5 3 9 . 6 4 3 . 1 . 3 1
BSMMP13 7 1 1 5 9 . 1 . 3 9 1 9 . 1 1 3 . 4 5 9 . 1 * 7 . 6 0 . 1 0 . 7 - . 2 2 - . 1 9 . 3 9 * - . 1 5 . 0 7  - 0 2 - 0 . 6 9 0 . 0 8 1 . 0 1 6 1 . 2 5 7 . 4 6 7 . 4 . 4 1
BSMMP14 7 1 1 5 9 . 8 . 4 5 1 2 . 7 5 9 . 8 * 1 5 . 3 1 0 . 8 0 . 6 0 . 8 - . 2 2 . 4 5 * - . 2 1 - . 2 4 - . 0 2 01 - 0 . 7 3 0 . 0 8 0 . 9 3 5 7 . 7 6 1 . 4 5 8 . 0 . 4 2
BSMMP15 7 1 1 2 9 . 8 . 3 8 . . Q ................... 2 9 . 8 * 1 9 . 1 1 6 . 5 3 2 . 9 0 . 8 0 . 8 . 3 8 * - . 0 9 - . 0 9 - . 2 2 - . C l 01 0 . 8 1 0 . 0 9 1 . 0 5 3 0 . 3 2 9 . 4 4 5 . 5 . 4 4
BSMMP16 7 1 1 2 6 . 4 . 2 3 2 6 . 4 * 5 4 . 4 9 . 6 7 . 2 1 . 4 1 . 0 . 2 3 * - . 0 3 - . 2 3 - . 0 9 - . 0 2 0 0 1 . 0 2 0 . 0 9 1 . 2 3 2 8 . 1 2 5 . 1 7 7 . 9 . 3 5
BSSMP17 7 1 1 2 6 . 2 . 5 4 2 6 . 2 * 6 4 . 7 7 . 3 1 . 8 . 5 4 * - . 4 5 - . 0 9 0 0 1 . 0 2 0 . 1 0 0 . 8 8 2 4 . 6 2 7 . 4 3 8 . 0 . 5 3

BSMMQ01 7 1 1 3 0 . 2 . 1 4 • q Q b B . F . . . 3 4 . 2 1 1 . 1 3 0 . 2 * 4 . 1 1 9 . 1 1 . 1 0 . 1 . 1 0 - . 1 6 . 1 4 * - . 0 2 * *.15 . 0 9  - 0 6 0 . 8 0 0 . 0 9 1 . 3 4 3 0 . 6 2 9 . 9 3 0 . 7 . 2 4
BSMMQ02 7 1 1 2 9 . 7 . 4 8 . . Q . B . . s S . 8 . 9 4 3 . 2 9 . 0 8 . 6 2 9 . 7 * 0 . 6 0 . 1 - . 0 9 - . 3 2 . 0 2 - . 1 3 . 4 8 * - . 0 3  - 0 6 0 . 8 3 0 . 0 9 0 . 9 4 2 6 . 8 3 2 . 0 5 5 . 1 . 3 8
BSMMQ03 7 1 1 4 5 . 4 . 4 0 5 . 2 4 5 . 4 * 1 2 . 1 3 7 . 1 0 . 0 0 . 1 - . 1 2 . 4 0 * - . 1 3 - . 2 6 . 0 0  - 0 6 - 0 . 0 1 0 . 0 8 1 . 0 4 5 0 . 5 4 1 . 4 4 5 . 3 . 3 4
BSMMQ04 7 1 1 7 5 . 9 . 3 3 5 . 3 1 0 . 7 7 5 . 9 * 7 . 7 0 . 1 0 . 1 - . 1 6 - . 1 7 . 3 3 * - . 1 9 - . 0 5  - 0 6 - 1 . 5 8 0 . 0 9 0 . 9 9 7 5 . 1 7 6 . 6 7 0 . 7 . 3 9
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B “  P o p u l a t i o n  2P o p u l a t i o n  I D  ะ 
S t u d e n t  d a t a  f i l e  
R e s p o n s e  t y p e  : E
S u b j e c t  I D  ะ M
B o o k l e t
S e q u e n c e  i t e m  n u m b e r  i n  B o o k l e t

E x t e n d e d  r e s p o n s e ,  M “  M u l t i p l e  c h o i c e ,  ร 
M a t h e m a t i c s ,  ร  «  S c i e n c e

S h o r t  a n s w e r

B ร M 

O t h e r

M 1 0 1 < A >  -  < S u b q u e s t i o n >  

a b b r e v i a t i o n s : FEM I t e m  d i f f i c u l t y  f o r  f e m a l e  s t u d e n t s
1 B 
1 b

D I F F I t e m  d i f f i c u l t y MAL I t e m  d i f f i c u l t y  f o r  m a l e  s t u d e n t s 1 c
DIS CR I t e m  d i s c r i m i n a t i o n  i n  s c a l e RD I F F R a s c h  i t e m  d i f f i c u l t y 1 F / f
A  - E R e s p o n s e  o p t i o n s  o r  s c o r e  l e v e l s SE R a s c h  s t a n d a r d  e r r o r  o f  i t e m  d i f f i c u l t y 1 ร
พ A t t e m p t  m a d e  b u t  n o t  c o r r e c t F I T R a s c h  m e a n  s q u a r e  f i t  i n d e x . ร
OMIT
NR

S t a t i s t i c  f o r  s t u d e n t s  w h o  h a v e  o m i t t e d  t h e  
S t a t i s t i c  f o r  s t u d e n t s  w h o  h a v e  n o t  r e a c h e d

i t e m
t h e  i t e m 1 G

F l a g s :
p  : I t e m  d i f f i c u l t y  e x c e e d s  9 5  % 
p  : I t e m  d i f f i c u l t y  i s  l e s s  t h a n  2 5  % (4 o p t i o n s )  o r  2 0  % {5 o p t i o n s )

C o u n t r i e s  i n c l u d e d  i n  i n t e r n a t i o n a l  s t a t i s t i c s :  ' A U S l '  ' C H L 1 '  ' C Z E 1 '  ' F I N I '  'H U N 1 ' ' I R N 1 ' ' I T A 1 '  ' J O R 1 ' ' K O R l * 1LVAl '  'MDAl

O n e  o r  m o r e  o f  t h e  d i s t r a c t o r  p e r c e n t a g e s  i s  l e s s  t h a n  5  %
O n e  o r  m o r e  o f  t h e  d i s t r a c t o r  p e r c e n t a g e s  i s  h i g h e r  t h a n  t h e  p e r c e n t a g e  
f o i  t h e  c o r r e c t  a n s w e r
P o i n t  b i s e r i a l  c o r r e l a t i o n  f o r  o n e  o r  m o r e  o f  t h e  d i s t r a c t o r s  e x c e e d s  0 . 0  
I t e m  d i s c r i m i n a t i o n  i s  l o w e r  t h a n  0 . 2
P o i n t  b i s e r i a l  c o r r e l a t i o n  d o e s  n o t  i n c r e a s e  w i t h  e a c h  s c o r e  l e v e l  
R a s c h  m e a n  s q u a r e  f i t  i n d e x  i s  l a r g e r  t h a n  1 . 1 2  ( F  ) o r  l o w e r  t h a n  0 . 8 8  ( f  ) 
D i f f e r e n c e  i n  i t e m  d i f f i c u l t y  b e t w e e n  m a l e s  a n d  f e m a l e s  i s  s i g n i f i c a n t  
D i f f e r e n c e  i n  i t e m  d i f f i c u l t y  b e t w e e n  m a l e s  a n d  f e m a l e s  i s  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  
t h e  m e a n  d i f f e r e n c e  o f  i t e m  d i f f i c u l t i e s  b e t w e e n  m a l e s  a n d  f e m a l e s  i n  t h e  s c a l e  
D i f f é r e n c e  i n  i t e m  d i f f i c u l t y  b e t w e e n  t h e  t a r g e t  g r a d e s  i s  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  
t h e  m e a n  d i f f e r e n c e  o f  i t e m  d i f f i c u l t i e s  b e t w e e n  t h e  t a r g e t  g r a d e  i n  t h e  s c a l e  

MYS1 '  ' NZL1 ' '  P H L l  '  ' S G P l '  ' S V M '  ' T H A I '  ' U S A I '

— C o r r e c t  A n s w e r ------ ----------  P e r c e n t a g e s  f o r  e a c h  a l t e r n a t i v e  ---------------  --------  P o i n t  b i s e r i a l s  f o r  e a c h  a l t e r n a t i v e  --------  --------  R a s c h  --------  -  G r o u p  d i f f i c u l t i e s  -  - I n t e r n .  M e a n  -
ITEM NAME N D I F F DIS CR FLAGS A B c D E พ OMIT NR A B c D E พ OMIT NR R D I F F SE F I T MAL FEM I  D I F F I D I S C R

BSMMQ05 7 1 1 6 4 . 4 . 3 5 6 4 . 4 * 7 . 9 1 3 . 2 1 3 . 8 0 . 4 0 . 3 . 3 5 * - . 2 5 - . 0 9 - . 1 9 . 0 1 - . 0 8 - 0 . 9 4 0 . 0 9 1 . 0 4 6 4 . 4 6 4 . 5 6 5 . 0 . 3 8
BSMMQ06 7 1 1 4 4 . 0 . 5 2 1 . 8 4 . 2 2 2 . 8 4 4 . 0 *  2 6 . 0 0 . 8 0 . 3 - . 1 1 - . 1 2 - . 2 5 . 5 2 * - . 2 7 . 1 0 - . 0 8 0 . 0 6 0 . 0 8 0 . 9 1 4 3 . 8 4 4 . 2 5 3 . 5 . 4 3
BSMMQ07 7 1 1 4 4 . 6 . 5 4 . q .  ! . 4 4 . 6 * 3 3 . 8 6 . 8 1 1 . 1  3 . 0 0 . 4 0 . 4 . 5 4 * - . 3 0 - . 1 3 - . 2 3 - . 1 1 . 0 1 - . 0 5 0 . 0 3 0 . 0 8 0 . 8 8 4 4 . 2 4 4 . 9 5 6 . 7 . 5 4
BSMMQ08 7 1 1 4 7 . 0 . 4 9 s S . 8 . 2 3 5 . 4 8 . 3 4 7 . 0 * 0 . 6 0 . 6 - . 0 5 - . 3 4 - . 2 2 . 4 9 * - . 0 3 - . 0 4 - 0 . 0 9 0 . 0 8 0 . 9 4 4 8 . 9 4 5 . 4 4 4 . 8 . 3 9
BSMMQ09 7 1 1 3 9 . 5 . 4 7 7 . 5 1 3 . 2 2 0 . 5 1 6 . 7  3 9 . 5 * 1 . 8 0 . 7 - . 0 9 - . 1 2 - . 1 8 - . 2 3 . 4 7 * . 0 0 - . 0 5 0 . 2 8 0 . 0 9 0 . 9 6 3 6 . 3 4 2 . 1 4 4 . 3 . 4 1
BSSMQ10 7 1 1 2 4 . 5 . 4 3 p - 2 4 . 5 * 7 2 . 3 2 . 4 0 . 8 . 4 3 * - . 3 8 - . 0 6 - . 0 4 1 . 1 5 0 . 1 0 1 . 0 0 2 3 . 7 2 5 . 1 3 1 . 3 . 4 2

BSMMR07 7 1 1 8 3 . 3 . 3 0 8 3 . 3 * 8 . 2 6 . 8 1 . 7 0 . 1 0 . 0 . 3 0 * - . 1 9 - . 1 5 - . 1 5 - . 0 6 . 0 0 - 2 . 0 8 0 . 1 0 0 . 9 7 8 1 . 4 8 4 . 8 7 8 . 9 . 3 2
BSMMR08 7 1 1 4 3 . 3 . 2 5 F s S . 1 3 . 5 4 3 . 3 * 1 6 . 9 2 3 . 8 2 . 5 0 . 0 - . 0 8 . 2 5 * - . 1 9 - . 0 5 - . 0 1 . 0 0 0 . 1 0 0 . 0 8 1 . 2 0 4 6 . 4 4 0 . 9 5 1 . 5 . 3 5
BSMMR09 7 1 1 6 5 . 4 . 3 5 1 4 . 5 6 5 . 4 * 8 . 4 1 1 . 1 0 . 4 0 . 0 - . 1 7 . 3 5 * - . 1 8 - . 1 8 - . 0 4 . 0 0 - 0 . 9 9 0 . 0 9 1 . 0 1 6 8 . 1 6 3 . 2 5 5 . 5 . 3 6
BSMMR10 7 1 1 3 0 . 5 . 5 3 , . Q . . 1 0 . 1 3 1 . 5 6 . 0 3 0 . 5 *  2 1 . 2 0 . 6 0 . 0 - . 2 2 - . 1 9 - . 1 5 . 5 3 * - . 1 3 . 0 1 . 0 0 0 . 7 8 0 . 0 9 0 . 8 9 3 0 . 6 3 0 . 5 3 6 . 1 . 4 6
BSMMR11 7 1 1 4 1 . 4 . 3 3 2 8 . 4 2 5 . 3 4 1 . 4 * 4 . 5 0 . 4 0 . 0 - . 0 2 - . 2 7 . 3 3 * - . 1 6 - . 0 6 . 0 0 0 . 2 0 0 . 0 9 1 . 1 2 4 6 . 1 3 7 . 6 4 9 . 1 . 4 0
BSMMR12 7 1 1 3 4 . 2 . 5 3 . . Q . . • S S . 3 4 . 2 * 1 0 . 0 4 0 . 4 1 4 . 6 0 . 8 0 . 0 . 5 3 * - . 1 5 - . 3 2 - . 1 3 - . 0 3 . 0 0 0 . 5 8 0 . 0 9 0 . 8 9 3 0 . 9 3 6 . 8 4 4 . 8 . 4 7
BSMMR13 7 1 1 7 8 . 1 . 3 4 8 . 3 7 8 . 1 * 4 . 9 8 . 4 0 . 3 0 . 0 - . 2 4 . 3 4 * - . 2 2 - . 1 0 - . 0 2 . 0 0 - 1 . 7 1 0 . 1 0 0 . 9 6 7 8 . 2 7 7 . 9 7 6 . 7 . 3 4
BSSMR14 7 1 1 2 2 . 6 . 5 6 p . 2 2 . 6 * 7 3 . 0 4 . 4 0 . 0 . 5 6 * - . 4 8 - . 1 1 . 0 0 1 . 2 9 0 . 1 0 0 . 8 5 2 3 . 3 2 2 . 1 3 3 . 0 . 5 1
BSSMR15 7 1 1 4 0 . 5 . 6 0 4 0 . 5 * 5 6 . 5 3 . 0 0 . 0 . 6 0 * - . 5 6 - . 1 0 . 0 0 0 . 2 4 0 . 0 9 0 . 8 3 4 1 . 3 3 9 . 8 4 6 . 3 . 5 4

BSEMS01A 7 1 7 2 7 . 9 . 5 3 f s S . 2 7 . 9 * 6 3 . 2 8 . 2 0 . 7 .  53* - .  3 7 - . 2 0 - . 0 4 0 . 8 8 0 . 0 9 0 . 8 7 2 4 . 3 3 0 . 9 4 3 . 0 . 5 5
BSEMS01B 7 1 7 1 9 . 7 . 5 4 p . f s S . 1 9 . 7 * 7 0 . 7 8 . 2 1 . 4 . 5 4 * - . 3 9 - . 1 0 - . 0 5 1 . 4 2 0 . 1 0 0 . 8 5 1 5 . 8 2 2 . 9 2 6 . 6 . 5 3
BSEMS01C 7 1 7 9 . 9 . 5 1 p . 0 . 8 9 . 5 * 6 0 . 8 2 6 . 8 2 . 1 . 0 4 . 5 1 * - . 1 0 - . 2 2 - . 0 7 1 . 5 5 0 . 0 8 1 . 1 2 7 . 9 1 1 . 6 1 9 . 2 . 5 2
BSEMS02A 7 1 7 5 9 . 3 . 4 6 . s S . 5 9 . 3 * 3 1 . 8 5 . 9 3 . 1 . 4 6 * - . 3 9 - . 1 1 - . 1 1 - 0 . 7 6 0 . 0 8 0 . 9 1 5 6 . 5 6 1 . 6 5 6 . 7 . 5 1
BSEMS02B 7 1 7 2 1 . 2 . 5 7 p . 2 1 . 2 * 6 6 . 7 8 . 2 3 . 9 . 5 6 * - . 3 9 - . 0 8 - . 1 2 1 . 2 9 0 . 1 0 0 . 8 3 2 0 . 4 2 1 . 9 3 2 . 1 . 5 7
BSEMS02C 7 1 7 9 . 3 . 3 0 p - . s S . 9 . 3 * 7 6 . 3 1 0 . 2 4 . 2 . 3 0 * - . 1 0 - . 0 8 - . 1 0 2 . 4 1 0 . 1 4 1 . 0 2 1 1 . 6 7 . 5 2 5 . 4 . 4 9
BSMMS03 7 1 7 2 0 . 4 . 2 4 p - . . Q . B F s S . 2 0 . 4 * 1 7 . 6 2 6 . 8 2 9 . 6 1 . 0 4 . 7 . 2 4 * - . 1 1 - . 1 5 . 0 8 - . 0 4 - . 1 0 1 . 3 4 0 . 1 0 1 . 1 4 1 7 . 3 2 2 . 9 3 1 . 0 . 3 1

BSEMT01 1 4 3 0 2 2 . 7 . 5 8 p - 4 . 9 2 0 . 2 * 6 1 . 0 1 3 . 1 0 . 7 . 0 2 . 5 7 * - . 3 0 - . 1 5 - . 0 2 0 . 8 3 0 . 0 4 1 . 1 2 2 2 . 2 2 3 . 1 3 5 . 1 . 5 9
BSEMT02A 1 4 3 0 1 9 . 5 . 5 0 p - 1 9 . 5 * 6 8 . 6 9 . 8 2 . 1 . 5 0 * - . 4 0 - . 0 2 - . 0 6 1 . 4 9 0 . 0 7 0 . 9 0 1 9 . 4 1 9 . 6 2 6 . 6 . 5 1
BSEMT02B 1 4 3 0 1 0 . 4 . 4 5 p* 1 0 . 4 * 7 4 . 3 1 1 . 5 3 . 8 . 4 5 * - . 2 7 - . 0 3 - . 0 5 2 . 3 4 0 . 0 9 0 . 8 8 9 . 4 1 1 . 3 1 2 . 1 . 4 1
BSEMT03 1 4 3 0 3 4 . 5 . 5 8 3 4 . 5 * 5 8 . 0 3 . 5 4 . 0 . 5 8 * - . 5 2 - . 0 5 - . 0 5 0 . 4 9 0 . 0 6 0 . 8 4 3 5 . 5 3 3 . 7 4 4 . 3 . 5 1
BSMMT04 1 4 3 0 4 6 . 0 . 4 2 . . ร . 1 9 . 9 1 3 . 4 4 6 . 0 * 1 5 . 2 1 . 3 4 . 3 - . 2 3 - . 1 5 . 4 2 * - . 1 5 - . 0 2 - . 0 6 - 0 . 1 2 0 . 0 6 1 . 0 0 4 7 . 0 4 5 . 1 5 4 . 9 . 3 9

BSEMU01 1 4 3 0 1 2 . 9 . 4 0 p - 6 . 4 9 . 7 * 7 8 . 0 5 . 2 0 . 7 . 1 0 . 3 8 * - . 2 9 - . 0 7 - . 0 2 1 . 5 7 0 . 0 5 1 . 3 4 1 3 . 2 1 2 . 6 1 7 . 8 . 4 4
BSEMU02A 1 4 3 0 2 2 . 3 . 6 3 p - 3 . 6 2 0 . 5 * 5 7 . 9 1 5 . 5 2 . 5 . 1 2 . 6 1 * - . 3 8 - . 1 9 - . 0 7 0 . 8 9 0 . 0 4 0 . 9 6 1 9 . 9 2 4 . 4 3 3 . 7 . 6 3
BSEMU02B 1 4 3 0 1 5 . 8 . 6 1 p - 3 . 4 1 4 . 1 * 5 1 . 8 2 5 . 6 5 . 0 . 0 5 . 6 0 * - . 1 9 - . 2 5 - . 0 7 1 . 2 7 0 . 0 5 0 . 8 8 1 3 . 6 1 7 . 8 2 5 . 0 . 5 8
BSSMU03 1 4 3 0 3 6 . 0 . 5 6 3 6 . 0 * 5 6 . 9 1 . 1 5 . 9 . 5 6 * - . 5 0 - . 0 1 - . 0 8 0 . 4 3 0 . 0 6 0 . 8 7 3 5 . 4 3 6 . 6 3 9 . 7 . 5 1



Population: '2' (B) Subjectะ 'Mathematics’ Country: THAI Page 6
How t o  r e a d  t h e  i t e m  n a m e s :

P o p u l a t i o n  I D  : 
S t u d e n t  d a t a  f i l e  
R e s p o n s e  t y p e  ะ 
S u b j e c t  I D

B = P o p u l a t i o n  2

E -  E x t e n d e d  r e s p o n s e ,  M “  M u l t i p l e  c h o i c e ,  
M = M a t h e m a t i c s ,  ร  «  S c i e n c e

S h o r t  a n s w e r

1 1 1 1 / -----------------  B o o k l e t 1 q
! 1 1 1 1 / ----------  S e q u e n c e  i t e m  n u m b e r  i n  B o o k l e t 1 Q

B ร M M 1 0 1< A >  -  < S u b q u e s t i o n > 1

O t h e r a b b r e v i a t i o n s : FEM I t e m  d i f f i c u l t y  f o r  f e m a l e  s t u d e n t s 1 b
D I F F I t e m  d i f f i c u l t y MAL I t e m  d i f f i c u l t y  f o r  m a l e  s t u d e n t s 1 c
DISC R I t e m  d i s c r i m i n a t i o n  i n  s c a l e R D I F F R a s c h  i t e m  d i f f i c u l t y 1 F / f
A - E R e s p o n s e  o p t i o n s  o r  s c o r e  l e v e l s SE R a s c h  s t a n d a r d  e r r o r  o f  i t e m  d i f f i c u l t y 1 ร
พ A t t e m p t  m a d e  b u t  n o t  c o r r e c t F I T R a s c h  m e a n  s q u a r e  f i t  i n d e x 1 ร
OMIT S t a t i s t i c  f o r  s t u d e n t s  w h o  h a v e  o m i t t e d  t h e i t e m 1
NR S t a t i s t i c  f o r  s t u d e n t s  w h o  h a v e  n o t  r e a c h e d t h e  i t e m 1 G

p  : I t e m  d i f f i c u l t y  e x c e e d s  9 5  % 
p  ะ I t e m  d i f f i c u l t y  i s  l e s s  t h a n  2 5  % (4 o p t i o n s )  o r  2 0  % ( 5  o p t i o n s )

C o u n t r i e s  i n c l u d e d  i n  i n t e r n a t i o n a l  s t a t i s t i c s :  ' A U S l '  ' C H I i l '  ' C Z E l '  ' F I N I '  'H U N 1 '  ' I R N 1 '  ' I T A 1 '  '«TOR I '  ' K O R 1 '  ' L V A 1 '  'MDAl

O n e  o r  m o r e  o f  t h e  d i s t r a c t o r  p e r c e n t a g e s  i s  l e s s  t h a n  5  %
O n e  o r  m o r e  o f  t h e  d i s t r a c t o r  p e r c e n t a g e s  i s  h i g h e r  t h a n  t h e  p e r c e n t a g e  
f o r  t h e  c o r r e c t  a n s w e r
P o i n t  b i s e r i a l  c o r r e l a t i o n  f o r  o n e  o r  m o r e  o f  t h e  d i s t r a c t o r s  e x c e e d s  0 . 0  
I t e m  d i s c r i m i n a t i o n  i s  l o w e r  t h a n  0 . 2
P o i n t  b i s e r i a l  c o r r e l a t i o n  d o e s  n o t  i n c r e a s e  w i t h  e a c h  s c o r e  l e v e l  
R a n c h  m e a n  s q u a r e  f i t  i n d e x  i s  l a r g e r  t h a n  1 . 1 2  ( F ) o r  l o w e r  t h a n  0 . 8 8  ( f  ) 
D i f f e r e n c e  i n  i t e m  d i f f i c u l t y  b e t w e e n  m a l e s  a n d  f e m a l e s  i s  s i g n i f i c a n t  
D i f f e r e n c e  i n  i t e m  d i f f i c u l t y  b e t w e e n  m a l e s  a n d  f e m a l e s  i s  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  
t h e  m e a n  d i f f e r e n c e  o f  i t e m  d i f f i c u l t i e s  b e t w e e n  m a l e s  a n d  f e m a l e s  i n  t h e  s c a l e  
D i f f e r e n c e  i n  i t e m  d i f f i c u l t y  b e t w e e n  t h e  t a r g e t  g r a d e s  i s  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  
t h e  m e a n  d i f f e r e n c e  o f  i t e m  d i f f i c u l t i e s  b e t w e e n  t h e  t a r g e t  g r a d e  i n  t h e  s c a l e  

MYSl '  'N Z I i l  '  '  PHL1 '  ' S G P l '  ' ร พ ! , ' T H A I '  ' U S A I '

— C o r r e c t  A n s w e r ------ ----------  P e r c e n t a g e s  f o r  e a c h  a l t e r n a t i v e  ---------------  --------  P o i n t  b i s e r i a l s  f o r  e a c h  a l t e r n a t i v e  — - -  --------  R a s c h  --------  -  G r o u p  d i f f i c u l t i e s  -  - I n t e r n .  M e a n  -
ITEM NAME N D I F F DI S C R FLAGS A B c D E พ OMIT NR A B c D E 7» OMIT NR R D I F F SE F I T MAL FEM I D I F F I D I S C R

BSSMV01
BSEMV02
BSMMV03
BSEMV04A
BSEMV04B
BSEMV04C

1 4 4 2
1 4 4 2
1 4 4 2
1 4 4 2
1 4 4 2
1 4 4 2

6 2 . 6
3 0 . 5  
4 4 . 8
5 4 . 5
4 7 . 0
2 7 . 0

. 4 8

. 6 2

. 5 2

. 4 9

. 5 0

. 5 6

6 2 . 6 * 3 4 . 7 2 . 2 0 . 4 . 4 8 * - . 4 5 - . 1 1 - . 0 3 - 0 . 7 8 0 . 0 6 0 . 9 2 6 0 . 7 6 4 . 2 4 7 . 9 . 4 8
1 6  ! 3 2 2 . 3 * 4 3  ! 7 1 7  ! 1 o !  6 . 1 1 . 5 7 * - . 3 6 - . 2 6 - . 0 3 0 . 7 0 0 . 0 4 0 . 9 9 2 4 . 7 3 5 . 2 3 6 . 8 . 6 1
111
5 4 . 5 *

1 3 ^ 5 2 8 . 6 4 4 . 8 *
3 7 . 4

1 . 2
7 . 4

o !  6
0 . 7

- . 2 2
. 4 9 *

- . 2 4 - . 2 2 . 5 2 *
- . 3 7

- . 0 3
- . 2 2

- • 0 4
- . 0 4

0 . 1 2
- 0 . 3 7

0 . 0 6
0 . 0 6

0 . 9 1
0 . 9 4

3 9 . 9
5 3 . 2

4 8 . 8
5 5 . 6

4 8 . 3
6 6 . 4

. 4 9

. 4 8
4 7  ! 0 * 4 8  ! 7 1 . 5 2 . 8 . 5 0 * - . 4 7 - . 0 4 - . 0 7 - 0 . 0 3 0 . 0 6 0 . 9 3 4 5 . 3 4 8 . 4 5 5 . 4 . 5 0

. F s S . 3 . 9 2 5 . 0 * 54 ! 0 1 2  ! 8 4 ! 3 . 1 2 . 5 3 * - . 3 4 - . 1 9 - . 0 8 0 . 7 4 0 . 0 4 1 . 1 9 2 3 . 8 2 9 . 6 3 3 . 7 . 5 6
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Mplus VERSION 2.13 MUTHEN & MUTHEN 09/13/2004 8:38 PM
INPUT INSTRUCTIONS

TITLE: This is  an example o f a tw o -leve l path a na lys is  model

DATA: F ile  is  'E :\c o u n try .d a t';
VARIABLE: NAMES ARE v l v2 v3 v4 v5 v6;CLUSTER is  v6;
ANALYSIS: TYPE = TWOLEVEL;
MODEL: %BETWEEN%

v l on v2-v5; v2 on v3-v5; v3 on v4 v5; v4 on v5;

i,WITHIN%
v l ๐ท v2-v3; v2 on v3-v5; v3 on v4 v5; v4 on v5;

OUTPUT: SAMPSTAT STANDARDIZED;

INPUT READING TERMINATED NORMALLY

This is  an example o f a tw o -leve l path ana lys is  model
SUMMARY OF ANALYSIS
Number o f groups 1Number o f observations 5831
Number o f y -va riab les 4Number o f x -va ria b le s 1Number o f continuous la te n t variab les 
Observed va riab les  in  the ana lys is

0

V l V2 V3 V4 V5
C luster va ria b le  V6

Estim atorIn fo rm ation  m atrixMaximum number o f ite ra t io n sConvergence c r i te r io n

MUMLM EXPECTED 1000 0 .100D-05
P a g e : 1
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M a x i m u m  n u m b e r  o f  s t e e p e s t  d e s c e n t  i t e r a t i o n s  2 0

I n p u t  d a t a  f i l e ( s )
E :  \ 1 2 j u l y . d a t

I n p u t  d a t a  f o r m a t  F R E E

S U M M A R Y  O F  D A T A

N u m b e r  o f c l u s t e r s 1 5 0

S i z e  ( ร ) C l u s t e r I D  w i t h  S i z e ร

1 8 5 3 8 0 1
1 9 1 4 0 0 1 1 2 6 0 1
2 0 1 3 5 0 1
2 2 1 3 9 0 1 1 2 2 0 1 1 2 5 0 2
2 3 1 1 1 0 1 9 9 0 2
2 4 2 0 0 1 1 2 7 0 1
2 5 1 2 0 0 1 1 2 9 0 2 1 1 5 0 1
2 6 1 2 1 0 1 1 1 8 0 1 1 0 9 0 1 1 3 3 0 2
2 7 5 3 4 0 1 6 2 0 1
2 8 7 1 0 1
2 9 1 5 0 0 2 3 1 7 0 1 1 0 7 0 3 4 3 0 2
3 0 4  7 4  0 2 1 8 0 3 2 9 0 2
3  ใ 9 7 0 4
3 2 1 3 6 0 1 6 9 0 5 1 0 5 0 2 5 3 7 0 1 1 2 3 0 1
3 3 9 6 0 2 6 1 0 2 1 1 2 0 1 3 7 0 5 1 0 C 0 1 1 1 9 0 2 1 3 1 0 1  4 4 0 2

5 2 0 2
3 4 5 0 0 4 1 1 0 5
3 5 8 4 0 1
3 6 9 5 0 3 3 2 0 2 1 6 0 3 6 0 0 2 4 8 0 4 1 1 6 0 1 8 6 0 2
3 7 5 9 0 5 6 8 0 3 6 1 2 5 8 0 6
3 8 2 4 0 7 5 7 0 1 9 3 0 2 1 0 6 0 3
3 9 5 5 1 0 1 1 0 0 1 8 5 0 2 1 3 2 0 1 1 7 0 8 6 7 0 6 9 4 0 3  2 5 0 5

2 6 0 3 7 0 0 2 2 8 0 3 7 6 0 4 8 1 0 2 8 2 0 1 8 3 0 2
4 0 4 9 0 4 2 7 0 2 4 2 0 4 1 0 4 0 1 7 2 0 1 1 0 0 4 7 7 0 2  5 0 4

2 1 1 1
4 1 3 1 0 4 7 9 0 3 1 1 4 0 1 8 1 0
4 2 1 4 9 0 1 9 2 0 4 7 5 0 7 4 6 0 4 5 3 0 2 1 3 0 9 7 3 0 2
4 3 1 2 8 0 1 8 0 0 3 1 1 5 1 2 4 0 1
4 4 1 1 3 0 2 6 4 0 5 9 8 0 1 3 8 0 1 6 3 0 6
4 5 1 4 1 0 2 1 4 5 0 1 1 0 8 0 2 7 8 0 2 3 5 0 4 5 6 0 9 1 2 1 5  9 1 0 5

1 9 0 3
4 6 1 4 7 0 2 1 3 0 0 1 1 4 3 0 2 1 0 2 0 4
4 7 4 1 0 5 3 0 1 0 6 6 0 6 1 4 6 1 0
4 8 4 5 0 7 3 4 0 7 5 1 0 1 8 7 0 6 9 0 4
4 9 6 5 0 2 4 0 0 7 4 0 2 3 3 1 0 4 7 0 5 7 0 6
5 0 3 0 8 8 9 0 3 1 4 2 0 4 1 5 0 5 1 0 3 0 6 3 9 0 5 2 3 0 2
5 1 3 6 0 3 9 0 0 3 2 0 9
5 2 8 8 0 4 1 4 8 0 6 1 4 4 0 1
5 3 1 0 1 1 0
5 4 2 2 0 4
5 5 1 4 0 1
5 8 5 4 1 1

Q u a s i - a v e r a g e  c l u s t e r s i z e 3 8 . 8 6 0

E s t i m a t e d I n t r a c l a s s  1C o r r e l a t i o n s f o r  t h e Y  V a r i a b l e s

I n t r a c l a s s I n t r a c l a s s I n t r a c l a s s
V a r i a b l e C o r r e l a t i o n V a r i a b l e C o r r e l a t i o n V a r i a b l e C o r r e l a t i o n

V I 0 . 4 4 9 V 2 0 . 0 5 6 V 3 0 . 0 8 3
V 4  0:493

P a g e : 2
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S A M P L E  S T A T I S T I C S

N O T E :  T h e  s a m p l e  b e t w e e n  a n d  w i t h i n  c o v a r i a n c e  m a t r i c e s  a r e  d e f i n e d  i n
f o r m u l a s  1 9 7  a n d  1 9 8 ,  r e s p e c t i v e l y ,  i n  t h e  M p l u s  U s e r ' s  G u i d e .

N U M B E R  O F  C L U S T E R S :  1 5 0

S A M P L E  S T A T I S T I C S  F O R  B E T W E E N

M e a n s
V I  V 2

1  5 0 . 4 8 3  3 . 3 1 1

C o v a r i a n c e s
V I  V 2

V I 1 8 0 5 . 4 2 5
V 2 1 4 . 6 9 5 0 . 6 4 1
V 3 9 . 3 9 6 c  . 2 7 8
V 4 8 7 . 5 0 4 0 . 2 7 5
V 5 1 7 2 . 3 6 6 1 . 1 9 3

C o r r e l a t i o n s
V I V 2

V I 1 . 0 0 0
V 2 0 . 4 3 2 1 . 0 0 0
V 3 0 . 3 4 9 0 . 5 4 9
V 4 0 . 5 8 0 0 . 0 9 7
V 5 0 . 6 7 0 0 . 2 4 6

S A M P L E  S T A T I S T I C S  F O R W I T H I N

M e a n s
V I V 2

1 0 . 0 0 0 0 . 0 0 0

C o v a r i a n c e s
V I V 2

V I 5 5 . 5 8 3
V 2 0 . 2 6 9 0 . 1 9 5
V 3 0 . 3 9 5 0 . 0 2 6
V 4 0 . 0 5 4 0 . 0 1 2
V 5 0 . 3 1 6 0 . 0 1 0

C o r r e l a t i o n s
V I V 2

V I 1 . 0 0 0
V 2 0 . 0 8 2 1 . 0 0 0
V 3 0 . 1 7 8 0 . 2 0 1

V 3 V 4 V 5

3 . 1 4 3 1 . 9 7 8 2 . 4 7 8

V 3 V 4 V 5

0 . 4 0 1
0 . 2 7 5
0 . 8 6 5

1 2 . 5 0 3  
1 8 . 5 6 6 3 6 . 6 9 9

V 3 V 4 V 5

1 . 0 0 0
0 . 1 2 2
0 . 2 2 6

1 . 0 0 0
0 . 8 6 3 1 . 0 0 0

V 3 V 4 V 5

o ' 000 0 . 0 0 0 0 . 0 0 0

V 3 V 4 V 5

0 . 0 8 9
0 . 0 0 6
0 . 0 0 8

0 . 3 2 7
0 . 1 6 5 1 . 4 1 2

V 3 V 4 V 5

1.000
P a g e : 3
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V 4  0 . 0 1 3  0 . 0 4 7  0 . 0 3 3  1 . 0 0 0
V 5  0 . 0 3 6  0 . 0 2 0  0 . 0 2 2  0 . 2 4 3  1 . 0 0 0

T H E  M O D E L  E S T I M A T I O N  T E R M I N A T E D  N O R M A L L Y

T E S T S  O F  M O D E L  F I T  

C h i - S q u a r e  T e s t  o f  M o d e l  F i t

V a l u e  4 . 6 1 9 *
D e g r e e s  o f  F r e e d o m  2
P - V a l u e  0 . 0 9 7 5
S c a l i n g  C o r r e c t i o n  F a c t o r  1 . 2 3 2

f o r  M U M L M

*  T h e  c h i - s q u a r e  v a l u e  f o r  M L M ,  M L R ,  M L M V ,  W L S M  a n d  W L S M V  c a n n o t  b e  u s e d  f o r  
c h i - s q u a r e  d i f f e r e n c e  t e s t s .  M L M  a n d  M L R  c h i - s q u a r e  d i f f e r e n c e  t e s t i n g  i s  
d e s c r i b e d  o n  p a g e  3 6 0  i n  t h e  M p l u s  U s e r ' s  G u i d e .

C h i - S q u a r e  T e s t  o f  M o d e l  F i t  f o r  t h e  B a s e l i n e  M o d e l

V a l u e  9 8 1 . 5 7 4
D e g r e e s  o f  F r e e d o m  2 0
P - V a l u e  0 . 0 0 0 0

C F Î / T L I

C F I  0 . 9 9 7
T L I  C . 9 7 3

R M S E A  ( R o o t  M e a n  S q u a r e  E r r o r  O f  A p p r o x i m a t i o n )

E s t i m a t e  0 . 0 1 5

S R M R  ( S t a n d a r d i z e d  R o o t  M e a n  S q u a r e  R e s i d u a l )

V a l u e  f o r  B e t w e e n  0 . 0 0 0
V a l u e  f o r  w i t h i n  0 . 0 0 8

M O D E L  R E S U L T S

E s t i m a t e s S . E . E s t . / S . E . S t d S t d Y X

W i t h i n L e v e l

V I
V 2
V 3

O N
0 . 8 1 3
4 . 2 1 4

0 . 2 6 6
0 . 3 7 3

3 . 0 5 2
1 1 . 3 0 8

0 . 8 1 3
4 . 2 1 4

0 . 0 4 8
0 . 1 6 8

V 2
V 3
V 4
V 5

O N
0 . 2 9 6
0 . 0 3 0
0 . 0 0 2

0 . 0 2 9
0 . 0 0 9
0 . 0 0 5

1 0 . 2 8 9 0 . 2 9 6
0 . 0 3 0
0 . 0 0 2

0 . 2 0 0
0 . 0 3 9
0 . 0 0 6

V 3
V 4
V 5

O N
0 . 0 1 5
0 . 0 0 4

0 . 0 0 6
0 . 0 0 3

2 . 3 7 4
1 . 1 3 4

0 . 0 1 5
0 . 0 0 4

0 . 0 2 9
0 . 0 1 5

V 4
V 5

O N
0 . 1 1 7 0 . 0 0 7 1 6 . 6 2 9 0 . 1 1 7 0 . 2 4 3

P a g e : 4
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V a r i a n c e s
V 5 1 . 4 1 2 C . 0 8 9 1 5 . 1 6 2 1 . 4 1 2 1 . 0 0 0

R e s i d u a l V a r i a n c e s
V I 5 3 . 6 9 9 :  . 4 3 7 3 7 . 1 7 0 5 3 . 6 5 9 0 . 9 6 6
V 2 0 . 1 8 6 c . 0 0 5 3 3 . 4 3 7 0 . 1 5 6 0 . 9 5 8
V 3 0 . 0 8 9 0 . 0 0 2 5 4 . 1 2 9 0 .  c  5 9 0 . 9 9 9
V 4 0 . 3 0 8 0 . 0 1 1 2 7 . 2 0 9 0 . 3 C 8 0 . 9 4 1

B e t w e e n  L e v e l

V I O N
V 2 2 3 . 0 5 8 8 . 3 7 7 2 . 7 5 2 2 3 . 0 5 8 0 . 3 6 8
V 3 0 . 1 8 0 8 . 6 2 7 c .  0 2 1 0 . 1 8 0 0 . 0 0 2
V 4 2 . 1 6 2 1 . 9 0 6 1 . 1 3 4 2 . 1 6 2 0 . 1 8 1
V 5 2 . 9 7 9 1 . 1 0 5 2 . 6 9 7 2 . 9 7 9 0 . 4 2 3

V 2 O N
V 3 0 . 7 1 5 0 . 1 2 9 5 . 5 3 2 0 . 7 1 5 0 . 5 9 8
V 4 - 0 . 0 8 4 0 . 0 3 5 - 2 . 4 3 5 - 0 . 0 8 4 - 0 . 4 4 3
V 5 0 . 0 6 0 0 . 0 1 8 3 . 3 1 9 0 . 0 6 0 0 . 5 3 5

V 3 O N
V 4 - 0  1 0 6 6 0 . 0 3 6 - 1 . 8 2 7 - 0 - 0 6 6 - 0 . 4 1 7
V 5 0 . 0 5  9 ว . C 2 4 2 . 5 0 2 C . 0 5 9 0 . 6 2 7

V 4 O N
V 5 0 . 5 2 1 0 . 0 3 2 1 6 . 1 9 5 0 . 5 2 1 0 . 8 8 4

M e a n s
V 5 2 . 4 7 0 0 . 0 7 1 3 4 . 7 8 4 2 . 4 7 8 2 . 6 0 1

I n t e r c e p t s
V I - 3 8 . 0 8 6 1 6 . 3 6 9 - 2 . 3 2 7 - 3 8 . 0 8 6 - 5 . 6 7 6
V 2 1 . 0 8 1 0 . 3 9 6 2 . 7 3 3 1 . 0 8 1 1 0 . 0 9 1
V 3 3 . 1 2 9 0 . 0 3 4 9 1 . 1 5 9 3 . 1 2 9 3 4 . 9 1 7
V 4 0 . 6 8 5 0 . 0 8 9 7 . 7 2 2 0 . 6 8 5 1 . 2 1 9

V a r i a n c e s
V 5 0 . 9 0 8 0 . 1 6 3 5 . 5 7 6 0 . 9 0 8 1 . 0 0 0

R e s i d u a l V a r i a n c e s
V I 1 8 . 3 5 2 2 . 5 1 8 7 . 2 8 9 1 8 . 3 5 2 0 . 4 0 8

- V 2 0 . 0 0 6 0 . 0 0 1 4 . 4 1 1 0 . 0 0 6 0 . 4 8 7
V 3 0 . 0 0 7 0 . 0 0 1 6 . 6 4 1 0 . 0 0 7 0 . 8 9 5
V 4 0 . 0 6 9 0 . 0 0 9 7 . 9 4 4 0 . 0 6 9 0 . 2 1 8

R - S Q U A R E  

W i t h i n  L e v e l

O b s e r v e d
V a r i a b l e  R - S q u a r e

V I  0 . 0 3 4  
V 2  0 . 0 4 2  
V 3  0 . 0 0 1  
V 4  0 . 0 5 9

B e t w e e n  L e v e l  

O b s e r v e d
V a r i a b l e  R - S q u a r e  

V I  0 . 5 9 2

P a g e : 5
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V 2
V 3
V 4

0 . 5 1 3  
0 .  1 0 5  
0 . 7 8 2

B e g i n n i n g  T i m e :  2 0 : 3 8 : 4 8
E n d i n g  T i m e :  2 0 : 3 8 : 4 9

E l a p s e d  T i m e :  0 0 : 0 0 : 0 1

M U T H E N  & M U T H E N  
3 4 6 3  S t o n e r  A v e .
L o s  A n g e l e s ,  C A  9 0 0 6 6

T e l :  ( 3 1 0 )  3 9 1 - 9 9 7 1
F a x :  ( 3 1 0 )  3 9 1 - 8 9 7 1
W e b :  W W W . S t a t M o d e l . c o m  
S u p p o r t :  S u p p o r t S S t a t M o d e l . c o m

C o p y r i g h t  ( c )  1 9 9 8 - 2 0 0 3  M u t h e n  & M u t h e n

P a g e : 6

http://WWW.StatModel.com
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E : \R U N M P L U S \1 2 ju ly \S E C 0 N D A R Y 1 7 - l . OUT

Mplus VERSION 2.13 MUTHEN & MUTHEN 09/20/2004 7:06 AM
INPUT INSTRUCTIONS

TITLE: This is  an example o f a tw o -leve l path ana lys is  model

DATA: F ile  is  'E :\s e c o n d a ry l7 - l.d a t';
VARIABLE: NAMES ARE v l  v2 v3 v4 v5 v6;CLUSTER is  v6;
ANALYSIS: TYPE = TWOLEVEL;
MODEL: %BETWEEN%

v l on v2-v5; v2 on v3-v5; v3 on v4 v5;v4 on v5;

% พ I T HIN %
v i on v2-v3; v2 on v3-xr5; v3 on v4 v5; v4 on v5;

OUTPUT: SAMPSTAT STANDARDIZED;

INPUT READING TERMINATED NORMALLY

This is  an example o f a tw o -leve l path ana lys is  model
SUMMARY OF ANALYSIS
Number o f groups 1Number o f observations 4382
Number o f y -va ria b le s  4Number o f x -va ria b le s  1Number o f continuous la te n t variab les  0
Observed va riab les  in  the ana lys isV l V2 V3 V4 V5

C luster va ria b le  V6

Estim ator MUMLMIn fo rm ation  m a trixMaximum number o f ite ra t io n sConvergence c r ite r io n
EXPECTED 1000 0 .100D-05

P a g e : 1
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M a x i m u m  n u m b e r  o f  s t e e p e s t  d e s c e n t  i t e r a t i o n s  2 0

I n p u t  d a t a  f i l e ( ร )
E : \ s e c o n d a r y l 7 - l . d a t

I n p u t  d a t a  f o r m a t  F R E E

E : \R U N M P L U S \1 2 ju ly \S E C 0 N D A R Y 1 7 - l. OUT

S U M M A R Y  O F  D A T A

N u m b e r  o f  c l u s t e r s 1 0 7

S i z e  ( ร ) C l u s t e r  I D  w i t h  S i z e  ร

V I
V 4

2 3 9 9 0 2
2 4 2 0 0 1
2 7 6 2 0 1
2 8 7 1 0 1
2 9 4 3 0 2 1 0 7 0 3
3 0 2 9 0 2 1 8 0 3 4 7 4 0 2
3 1 9 7 0 4
3 2 6 9 0 5 1 0 5 0 2
3 3 6 1 0 2 3 7 0 5 1 0 0 0 1 4 4 0 2 5 2 0 2 9 6 0 2
3 4 1 1 0 5 5 0 0 4
3 5 8 4 0 1
3 6 1 6 0 3 6 0 0 2 4 8 0 4 8 6 0 2 9 5 0 3 3 2 0 2
3 7 6 1 2 5 8 0 6 5 9 0 5 6 8 0 3
3 8 9 3 0 2 1 0 6 0 3 2 4 0 7 5 7 0 1
3 9 8 5 0 2 1 7 0 8 6 7 0 6 9 4 0 3 2 5 0 5 2 6 0 3 7 0 0 2  2 8 0 3

7 6 0 4 8 1 0 2 8 2 0 1 8 3 0 2 5 5 1 0
4 0 2 1 1 1 4 9 0 4 2 7 0 2 4 2 0 4 1 0 4 0 1 7 2 0 1 1 0 0 4  7 7 0 2

5 0 4
4 1 8 1 0 3 1 0 4 7 9 0 3
4 2 7 5 0 7 4 6 0 4 5 3 0 2 1 3 0 9 7 3 0 2 9 2 0 4
4 3 8 0 0 3 1 1 5
4 4 9 8 0 1 3 8 0 1 6 3 0 6 6 4 0 5
4 5 3 5 0 4 5 6 0 9 1 2 1 5 9 1 0 5 1 9 0 3 7 8 0 2
4 6 1 0 2 0 4
4 7 6 6 0 6 4 1 0 5 3 0 1 0
4 8 4 5 0 7 3 4 0 7 5 1 0 1 8 7 0 6 9 0 4
4 9 4 0 2 3 3 1 0 4 7 0 5 7 0 6 6 5 0 2 4 0 0 7
5 0 1 0 3 0 6 3 9 0 5 2 3 0 2 3 0 8 8 9 0 3 1 5 0 5
5 1 9 0 0 3 2 0 9 3 6 0 3
5 2 8 8 0 4
5 3 1 0 1 1 0
5 4 2 2 0 4
5 5 1 4 0 1
5 8 5 4 1 1

; i - a v e r a g e  c l u s t e r s i z e 4 0 . 9 4 2

. m a t e d I n t r a c l a s s  1C o r r e l a t i o n s f o r  t h e Y  V a r i a b l e s

I n t r a c l a s s I n t r a c l a s s I n t r a c l a s s
. a b l e C o r r e l a t i o n V a r i a b l e C o r r e l a t i o n  V a r i a b l e C o r r e l a t i o n

0 . 4 5 9 V 2 0 . 0 6 1 V 3 0 . 0 7 2
0 . 4 0 2

S A M P L E  S T A T I S T I C S

N O T E :  T h e  s a m p l e  b e t w e e n  a n d  w i t h i n  c o v a r i a n c e  m a t r i c e s  a r e  d e f i n e d  i n
f o r m u l a s  1 9 7  a n d  1 9 8 ,  r e s p e c t i v e l y ,  i n  t h e  M p l u s  U s e r 1 ร  G u i d e .

P a g e : 2
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N U M B E R  O F  C L U S T E R S :  1 0 7

S A M P L E  S T A T I S T I C S  F O R  B E T W E E N

M e a n s
V I  V 2

1 5 0 . 3 5 0 3 . 3 1 5

C o v a r i a n c e s
V I V 2

V I 1 9 2 4 . 7 0 9
V 2 1 8 . 0 6 5 0 . 7 4 4
V 3 1 1 . 7 5 2 0 . 3 6 2
V 4 7 4 . 5 5 3 0 . 2 0 9
V 5 1 6 5 . 7 7 1 1 . 3 6 5

C o r r e l a t i o n s
V I V 2

V I 1 . 0 0 0
V 2 อ .  4 7 8 1 . 0 0 0
V 3 0 . 4 3 9 0 . 6 8 7
V 4 0 . 5 4 6 0 . 0 7 8
V 5 0 . 6 9 1 0 . 2 9 0

S A M P L E  S T A T I S T I C S  F O R W I T H I N

M e a n s
V I V 2

1 0 . 0 0 0 o . c o o

C o v a r i a n c e s
V I V 2

V I 5 4 . 3 3 1
V 2 0 . 3 8 7 0 . 2 0 2
V 3 0 . 3 8 6 0 . 0 3 6
V 4 0 . 0 3 8 0 . 0 1 4
V 5 0 . 4 8 6 0 . 0 1 3

C o r r e l a t i o n s
V I V 2

V I 1 . 0 0 0
V 2 0 . 1 1 7 1 . 0 0 0
V 3 0 . 1 7 6 0 . 2 7 1
V 4 0 . 0 0 9 0 . 0 5 4
V 5 0 . 0 5 3 0 . 0 2 3

T H E  M O D E L  E S T I M A T I O N  T E R M I N A T E D  N O R M A L L Y

V 3 V 4 V 5

3 . 1 5 4 2 . 0 1 2 2 . 5 1 4

V 3 V 4 V 5

0 . 3 7 3
0 . 2 6 7
0 . 9 5 1

9 . 7 0 4
1 4 . 0 2 8 2 9 . 8 5 9

V 3 V 4 V 5

1 . 0 0 0  
ว .  1 4 1  
0 . 2 8 5

1 . 0 0 0  
อ . 8 2 4 1 . 0 0 0

V 3 V 4 V 5

0 . 0 0 0 0 . 0 0 0 0 . 0 0 0

V 3 V 4 V 5

0 . 0 8 9
0 . 0 0 8
0 . 0 1 7

0 . 3 4 3
0 . 1 9 6 1 . 5 5 3

V 3 V 4 V 5

1 . 0 0 0
0 . 0 4 4
0 . 0 4 5

1 . 0 0 0
0 . 2 6 9 1 . 0 0 0

P a g e : 3
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TESTS OF MODEL FIT
Chi-Square Test o f Model F it

Value 8.001*Degrees o f Freedom 2P-Value 0.0179Scaling C orrection Factor 1.205fo r  MUMLM
* The chi-square value fo r  MLM, MLR, MLMV, WLSM and WLSMV cannot be used fo r  chi-square d iffe rence  te s ts . MLM and MLR chi-square d iffe rence  te s tin g  is  described on page 360 in  the Mplus User's Guide.
Chi-Square Test o f Model F i t  fo r  the Baseline Model

Value 1072.117Degrees o f Freedom 20P-Value 0.0000
CFI/TLI

CFI 0.994TLI 0.943
RMSEA (Root Mean Square E rro r Of Approximation)

ท ร tim a t e 0.026
SRMR (Standardized Root Mean Square Residual)

Value fo r  Between 0.000Value fo r  w ith in 0.011

MODEL RESULTS
Estimates S.E. E s t . /S .E . std StdYX

W ith in  Level
VI ONV2 1.221 0.301 4.063 1.221 0.074

V3 3.844 0.374 10.274 3.844 0.155
V2 ONV3 0.406 0.031 12.948 0.406 0.269

V4 0.033 0.011 3.110 0.033 0.043
V5 0.000 0.005 -0.046 0.000 -0.001

V3 ONV4 0.018 0.007 2.597 0.018 0.035
VS 0.008 0.004 2.406 0.008 0.035

V4 ONV5 0.126 0.008 16.173 0.126 0.269
VariancesV5 1.553 0.113 13.701 1.553 1.000
Residual VariancesVI 52.376 1.495 35.041 52.376 0.964

V2 0.187 0.006 32.450 0.187 0.925
V3 0.089 0.002 49.033 0.089 0.997
V4 0.318 0.014 22.772 0.318 0.928

Page ะ 4
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B e t w e e n  L e v e l

V I  O N
V 2 2 1 . 6 6 1 1 4 . 3 2 9 1 . 5 1 2 2 1 . 6 6 1 0 . 3 6 8
V 3 0 . 3 6 4 1 8 . 8 1 8 0 . 0 1 9 0 . 3 6 4 0 . 0 0 4
V 4 1 . 4 2 5 2 . 2 8 2 0 . 6 2 4 1 . 4 2 5 0 . 1 0 1
V 5 4 . 1 1 0 1 . 2 9 2 3 . 1 8 1 4  . 1 1 0 0 . 5 0 6

V 2  O N
V 3 1 . 0 3 2 0 . 1 4 6 7 . 0 7 3 1 . 0 3 2 0 . 7 4 7
V 4 - 0 . 1 0 1 0 . 0 3 4 - 2 . 9 8 7 - 0 . 1 0 1 - 0 . 4 2 0
V 5 0 . 0 6 3 0 . 0 2 0 3 . 1 2 3 0 . 0 6 3 0 . 4 5 6

V 3  O N
V 4 - 0 . 0 7 6 0 . 0 3 6 - 2 . 0 7 9 - 0 . 0 7 6 - 0 . 4 3 5
V 5 0 . 0 7 0 0 . 0 2 2 3 . 1 7 0 0 . 0 7 0 0 . 7 0 0

V 4  O N
V 5 0 . 4 8 9 0 . 0 3 8 1 2 . 7 7 7 0 . 4 8 9 0 . 8 5 0

M e a n s
V5 2 . 5 1 4 0 . 0 7 4 3 4 . 0 4 9 2 . 5 1 4 3 . 0 2 3

I n t e r c e p t s
V I - 3 5 . 8 0 2 1 9 . 9 8 8 - 1 . 7 9 1 - 3 5 . 8 0 2 - 5 . 2 9 7
V 2 0 . 1 0 5 0 . 4 4 9 0 . 2 3 4 0 . 1 0 5 0 . 9 1 2
V 3 3 .  โเ 3 0 0 . C 3 3 9 5 . 6 3 6 3 . 1 3 0 3 7 . 6 0 2V4 0 . 7 8 3 0 . 1 0 6 7 . 3 3 5 0 . 7 8 3 1 . 6 3 8

V a r i a n c e s
V 5 0 . 6 9 1 0 . 0 9 8 7 . 0 5 6 0 . 6 9 1 1 . 0 0 0

R e s i d u a l  V a r i a n c e s
V I 1 7 . 0 0 1 2 . 7 8 0 6 . 1 1 5 1 7 . 0 0 1 0 . 3 7 2
V 2 0 . 0 0 3 0.001 3 . 9 2 7 0 . 0 0 3 0 . 2 5 8
V 3 0 . 0 0 6 0.001 5 . 9 1 6 0 . 0 0 6 0 . 8 3 9
V 4 0 . 0 6 4 0 . 0 0 9 7 . 1 3 7 0 . 0 6 4 0 . 2 7 8

R - S Q U A R E  

W i t h i n  L e v e l  

O b s e r v e d
V a r i a b l e  R - S q u a r e

V I  0 . 0 3 6  
V 2  0 . 0 7 5  
V 3  0 . 0 0 3  
V 4  0 . 0 7 2

B e t w e e n  L e v e l

O b s e r v e d
V a r i a b l e

V I
V 2
V 3
V 4

R - S q u a r e

0 . 6 2 8
0 . 7 4 2
0 . 1 6 1
0 . 7 2 2

B e g i n n i n g  T i m e :  0 7 : 0 6 : 1 4
E n d i n g  T i m e :  0 7 : 0 6 : 1 5

E l a p s e d  T i m e :  0 0 : 0 0 : 0 1

P ag e : 5
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M p l u s  V E R S I O N  2 . 1 3  
M U T H E N  ร, M U T H E N  
0 9 / 2 0 / 2 0 0 4  7 : 1 2  A M

I N P U T  I N S T R U C T I O N S

T I T L E :  T h i s  i ร  a n  e x a m p l e  o f  a  t w o - l e v e l  
p a t h  a n a l y s i s  m o d e l

D A T A :  F i l e  i s  ' E : \ p r i m a r y l 7 - l . d a t ' ;

V A R I A B L E :  N A M E S  A R E  v l  v 2  v 3  v 4  v 5  v 6 ;
C L U S T E R  i s  v b ;

A N A L Y S I S :  T Y P E  =  T W O L E V E L ;

M O D E L :
% B E T W E E N %

v l  o n  v 2 - v 5 ;  
v 2  o n  v 3 - v 5 ;  
v 3  o n  v 4  v 5 ;  
v 4  ๐ ท  v 5 ;

% W I T H T N %

v l  o n  v 2 - v 3 ;  
v 2  o n  v 3 - v 5 ;  
v 3  o n  v 4  v 5 ;  
v 4  o n  v 5 ;

O U T P U T :  S A M P S T A T  S T A N D A R D I Z E D ;

I N P U T  R E A D I N G  T E R M I N A T E D  N O R M A L L Y

T h i s  i s  a n  e x a m p l e  o f  a  t w o - l e v e l  
p a t h  a n a l y s i s  m o d e l

S U M M A R Y  O F  A N A L Y S I S

N u m b e r  o f  g r o u p s  
N u m b e r  o f  o b s e r v a t i o n s

N u m b e r  o f  y - v a r i a b l e s  
N u m b e r  o f  x - v a r i a b l e s  
N u m b e r  o f  c o n t i n u o u s  l a t e n t  v a r i a b l e s

O b s e r v e d  v a r i a b l e s  i n  t h e  a n a l y s i s
V l  V 2  V 3  V 4

C l u s t e r  v a r i a b l e  V 6

9 9 5

410

V 5

E s t i m a t o r
I n f o r m a t i o n  m a t r i x  
M a x i m u m  n u m b e r  o f  i t e r a t i o n s  
C o n v e r g e n c e  c r i t e r i o n

M U M L M  
E X P E C T E D  1000 

0 . 1 0 0 D - 0 5

P a g e : 1
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M a x i m u m  n u m b e r  o f  s t e e p e s t  d e s c e n t  i t e r a t i o n s  2 0

I n p u t  d a t a  f i l e  ( ร )
E  ะ \ p r i m a r y l 7 - l . d a t

I n p u t  d a t a  f o r m a t  F R E E

SUMMARY OF DATA
N u m b e r  o f  c l u s t e r s  3 3

S i z e  ( ร ) C l u s t e r I D  w i t h S i z e

1 8 5 3 8 0 1
1 9 1 4 0 0 1 1 2 6 0 1
2 0 1 3 5 0 1
2 2 1 3 9 0 1 1 2 2 0 1 1 2 5 0 2
2 3 1 1 1 0 1
2 4 1 2 7 0 1
2 5 1 2 0 0 1 1 2 9 0 2 1 1 5 0 1
2 6 1 2 1 0 1 1 1 8 0 1 1 0 9 0 1
2 7 5 3 4 0 1
2 9 3 1 7  0 1
3 2 1 3 6 0 1 5 3 7 0 1 1 2 3 0 1
3 3 1 1 2 0 1 1 1 9 0 2 1 3 1 0 1
3 6 1 1 6 0 1
3 9 1 3 2 0 1 1 1 0 0 1
4 1 1 1 4 0 1
4 3 1 2 4 0 1 1 2 8 0 1
4 4 1 1 3 0 2
4 5 1 0 8 0 2
4  6 1 3 0 0 1

Q u a s i - a v e r a g e  c l u s t e r  s i z e  3 0 . 0 8 0

E s t i m a t e d  I n t r a c l a s s  C o r r e l a t i o n s  f o r  t h e  Y  V a r i a b l e s

I n t r a c l a s s  
V a r i a b l e  C o r r e l a t i o n

I n t r a c l a s s  
V a r i a b l e  C o r r e l a t i o n

I n t r a c l a s s  
V a r i a b l e  C o r r e l a t i o n

V I
V 4

0 . 3 4 0
0 . 3 5 2

V 2 0 . 0 4 1 V 3 0 . 0 7 8

S A M P L E  S T A T I S T I C S

N O T E :  T h e  s a m p l e  b e t w e e n  a n d  w i t h i n  c o v a r i a n c e  m a t r i c e s  a r e  d e f i n e d  i n
f o r m u l a s  1 9 7  a n d  1 9 8 ,  r e s p e c t i v e l y ,  i n  t h e  M p l u s  U s e r ' s  G u i d e .

N U M B E R  O F  C L U S T E R S :  3 3

S A M P L E  S T A T I S T I C S  F O R  B E T W E E N

M e a n s
V I  V 2  V 3  V 4  V 5

1 48.087 3.281 3.100 1.462 1.7

C o v a r i a n c e s
V I V 2 V 3 V 4 V 5
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V I 8 3 2 . 5 0 9
V 2 0 . 5 7 1 0 . 3 8 2
V 3 0 . 0 9 1 0 . 0 0 6 0 . 3 0 6
V 4 1 9 . 7 2 5 - 0 . 1 8 7 - 0 . 0 5 7 4 . 7 9 8
V5 - 1 . 9 6 4 - 0 . 2 5 1 0 . 1 8 4 2 . 5 8 9 3 . 0 7 2

C o r r e l a t i o n s
V i V 2 V 3 V 4 V 5

V i 1 . 0 0 0
V 2 0 . 0 3 2 1 . 0 0 0
V 3 0 . 0 0 6 0 . 0 1 7 1 . 0 0 0
V 4 0 . 3 1 2 - 0 . 1 3 8 - 0 . 0 4 7 1 . 0 0 0
V 5 - 0 . 0 3 9 - 0 . 2 3 2 0 . 1 8 9 0 . 6 7 4 1 . 0 0 0

S A M P L E  S T A T I S T I C S  F O R W I T H I N

M e a n s
V I V 2 V 3 V 4 V 5

า-L 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0

C o v a r i a n c e s
V I V 2 V 3 V 4 V 5

V I 5 1 . 2 9 5
V  2 0 . 0 4 7 0 . 1 6 7
V 3 0 . 3 4 7 - 0 . 0 0 5 0 . 0 8 6
V 4 0 . 0 4 8 0 . 0 0 2 - 0 . 0 0 4 0 . 2 8 1
V 5 - 0 . 3 4 1 0 . 0 0 0 - 0 . 0 0 8 0 . 0 2 5 0 . 3 9 9

C o r r e l a t i o n s
V I V 2 V 3 V 4 V 5

V i 1 . 0 0 0
V 2 0 . 0 1 6 1 . 0 0 0
V 3 0 . 1 6 5 - 0 . 0 3 9 1 . 0 0 0
V 4 0 . 0 1 3 0 . 0 0 9 - 0 . 0 2 8 1 . 0 0 0
V 5 - 0 . 0 7 5 0 . 0 0 0 - 0 . 0 4 2 0 . 0 7 3 1 . 0 0 0

T H E  M O D E L  E S T I M A T I O N  T E R M I N A T E D  N O R M A L L Y

T E S T S  O F  M O D E L  F I T  

C h i - S q u a r e  T e s t  o f  M o d e l  F i t

V a l u e  9 . 8 4 3 *
D e g r e e s  o f  F r e e d o m  2
P - V a l u e  0 . 0 0 7 1
S c a l i n g  C o r r e c t i o n  F a c t o r  0 . 5 2 2

f o r  M U M L M

*  T h e  c h i - s q u a r e  v a l u e  f o r  M L M ,  M L R ,  M L M V ,  W L S M  a n d  W L S M V  c a n n o t  b e  u s e d  f o r  
c h i - s q u a r e  d i f f e r e n c e  t e s t s .  M L M  a n d  M L R  c h i - s q u a r e  d i f f e r e n c e  t e s t i n g  i s  
d e s c r i b e d  o n  p a g e  3 6 0  i n  t h e  M p l u s  U s e r ' s  G u i d e .

C h i - S q u a r e  T e s t  o f  M o d e l  F i t  f o r  t h e  B a s e l i n e  M o d e l

P a g e : 3
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V a l u e  1 2 3 . 7 4 3
D e g r e e s  o f  F r e e d o m  2 0
P - V a l u e  0 . 0 0 0 0

C F I / T L I

C F I  0 . 9 2 4
T L I  0 . 2 4 4

R M S E A  ( R o o t  M e a n  S q u a r e  

E s t i m a t e

S R M R  ( S t a n d a r d i z e d  R o o t

E r r o r  O f  A p p r o x i m a t i o n )

0 . 0 6 3

M e a n  S q u a r e  R e s i d u a l )

V a l u e  f o r  B e t w e e n  
V a l u e  f o r  W i t h i n

0.000
0 . 0 1 8

M O D E L  R E S U L T S

E s t i m a t e s S . E . E s t . / S . E . S t d S t d Y X

W i t h i n L e v e l

V I O N
V 2 0 . 3 9 3 0 . 5 2 2 0 . 7 5 3 0 . 3 9 3 0 . 0 2 2
Y  3 4 . 0 3 8 0 . 6 3 3 6 . 3 8 1 4 . 0 3 8 0 . 1 6 6

V 2 O N
V 3 - 0 . 0 5 4 0 . 0 3 5 - 1 . 5 3 6 - 0 . 0 5 4 - 0 . 0 3 9
V 4 0 . 0 0 6 0 . 0 2 ] 0 . 3 0 0 0 . 0 0 6 0 . 0 0 8
V 5 - 0 . 0 0 1 0 . 0 1 6 - 0 . 0 8 4 - 0 . 0 0 1 - 0 . 0 0 2

V 3 O N
V 4 - 0 . 0 1 4 0 . 0 1 6 - 0 . 8 8 4 - 0 . 0 1 4 - 0 . 0 2 5
V 5 - 0 . 0 1 9 0 . 0 1 2 - 1 . 5 4 5 - 0 . 0 1 9 - 0 . 0 4 0

V 4 O N
V 5 0 . 0 6 1 0 . 0 1 7 3 . 5 2 3 0 . 0 6 1 0 . 0 7 3

V a r i a n c e s
V 5 0 . 3 9 9 0 . 0 2 1 1 9 . 1 1 2 0 . 3 9 9 1 . 0 0 0

R e s i d u a l  V a r i a n c e s
V I 4 9 . 8 7 6 2 . 9 9 1 1 6 . 6 7 3 4 9 . 8 7 6 0 . 9 7 2
V 2 0 . 1 6 6 0 . 0 0 8 2 0 . 8 2 1 0 . 1 6 6 0 . 9 9 8
V 3 0 . 0 8 6 0 . 0 0 4 2 3 . 6 4 0 0 . 0 8 6 0 . 9 9 8
V 4 0 . 2 8 0 0 . 0 1 3 2 1 . 0 1 0 0 . 2 8 0 0 . 9 9 5

B e t w e e n L e v e l

V I O N
V 2 - 3 . 6 2 2 1 1 . 5 9 9 - 0 . 3 1 2 - 3 . 6 2 2 - 0 . 0 6 0
V 3 1 3 . 9 4 6 1 1 . 8 4 4 1 . 1 7 7 1 3 . 9 4 6 0 . 2 3 4
V 4 1 2 . 1 9 4 1 . 7 9 1 6 . 8 0 9 1 2 . 1 9 4 0 . 9 2 7
V 5 - 1 3 . 7 6 3 3 . 8 6 2 - 3 . 5 6 3 - 1 3 . 7 6 3 - 0 . 8 0 5

V 2 O N
V 3 0 . 1 9 4 0 . 2 4 7 0 . 7 8 5 0 . 1 9 4 0 . 1 9 6
V 4 0 . 0 4 8 0 . 0 5 7 0 . 8 3 4 0 . 0 4 8 0 . 2 1 9
V 5 - 0 . 1 5 4 0 . 0 6 0 - 2 . 5 5 4 - 0 . 1 5 4 - 0 . 5 4 2

V 3  O N

P a g e : 4
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E : \R U N M P L U S \1 2 ju ly \P R IM A R Y 1 7 - 1 .0 U T

V 4 - 0 . 1 1 5 0 . 0 5 8 - 1 . 9 6 3 - 0 . 1 1 5 - 0
V 5 0 . 1 8 2 0 . 0 8 3 2 . 1 8 6 0 . 1 8 2 0

V 4  O N
V 5 0 . 9 5 9 0 . 1 0 5 9 . 1 3 4 0 . 9 5 9 0

M e a n s
V 5 1 . 7 1 0 0 . 0 4 0 4 2 . 4 8 1 1 . 7 1 0 5

I n t e r c e p t s
V I 2 2 . 4 4 1 4 2 . 0 0 9 0 . 5 3 4 2 2 . 4 4 1 4
V 2 2 . 8 7 4 0 . 7 0 6 4 . 0 6 8 2 . 8 7 4 3 3
V 3 2 . 9 5 7 0 . 0 8 3 3 5 . 5 8 3 2 . 9 5 7 3 4
V 4 - 0 . 1 7 9 0 . 1 7 1 - 1 . 0 4 6 - 0 . 1 7 9 - 0

V a r i a n c e s
V 5 0 . 0 8 9 0 . 0 0 7 1 3 . 0 8 1 0 . 0 8 9 1

R e s i d u a l  V a r i a n c e s
V I 1 7 . 2 6 6 5 . 1 5 2 3 . 3 5 1 1 7 . 2 6 6 0
V 2 0 . 0 0 6 0 . 0 0 3 1 . 9 7 5 0 . 0 0 6 0
V 3 0 . 0 0 6 0 . 0 0 1 5 . 0 4 2 0 . 0 0 6 0
V 4 0 . 0 6 8 0 . 0 1 8 3 . 8 4 1 0 . 0 6 8 0

R - S Q U A R E  

W i t h i n  L e v e l

O b s e r v e d
V a r i a b l e  R - S q u a r e

V I  0 . 0 2 8
V 2  0 . 0 0 2
V 3  0 . 0 0 2
V 4  0 . 0 0 5

B e t w e e n  L e v e l

O b s e r v e d
V a r i a b l e

V I
V 2
V 3
V 4

R - S q u a r e

0 . 3 3 5
0 . 1 4 7
0 . 1 8 6
0 . 5 4 5

B e g i n n i n g  T i m e :  0 7 : 1 2 : 1 4
E n d i n g  T i m e :  0 7 : 1 2 : 1 4

E l a p s e d  T i m e :  0 0 : 0 0 : 0 0

M U T H E N  & M U T H E N  
3 4 6 3  S t o n e r  A v e .
L o s  A n g e l e s ,  C A  9 0 0 6 6

T e l :  ( 3 1 0 )  3 9 1 - 9 9 7 1
F a x :  ( 3 1 0 )  3 9 1 - 8 9 7 1
W e b :  w w w . S t a t M o d e l . c o m  
S u p p o r t :  S u p p o r t 0 S t a t M o d e l . c o m

C o p y r i g h t  ( c )  1 9 9 8 - 2 0 0 3  M u t h e n  & M u t h e n

5 2 1
6 3 5

7 3 8

7 3 7

4 0 4
9 8 9
6 4 3
4 6 2

.000

. 6 6 5  

. 8 5 3  

. 8 1 4  

. 4 5 5

P a g e : 5

http://www.StatModel.com
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E ะ \R Ü N M P L U S \1 2 j  u l y \ P R I V A T E 1 7 - l . OUT

M p l u s  V E R S I O N  2 . 1 3  
M U T H E N  & M U T H E N  
0 9 / 2 0 / 2 0 0 4  7 : 1 7  A M

I N P U T  I N S T R U C T I O N S

T I T L E :  T h i s  i s  an e x a m p l e  o f  a  t w o - l e v e l  
p a t h  a n a l y s i s  m o d e l

D A T A :  F i l e  i s  ' E : \ p r i v a t e l 7 - l . d a t ' ;

V A R I A B L E :  N A M E S  A R E  v l  v 2  v 3  v 4  v 5  v 6 ;
C L U S T E R  i s  v 6 ;

A N A L Y S I S :  T Y P E  =  T W O L E V E L ;

M O D E L :
% B E T W E E N I

v l  o n  v 2 - v 5 ;  
v 2  o n  v 3 - v 5 ;  
v 3  o n  v 4  v 5 ;
v 4  o n  v 5 ;

a W I T H I N S

v l  o n  v 2 - v 3 ;  
v 2  o n  v 3 - v 5 ;  
v 3  o n  v 4  v 5 ;  
v 4  o n  v 5 ;

O U T P U T :  S A M P S T A T  S T A N D A R D I Z E D ;

I N P U T  R E A D I N G  T E R M I N A T E D  N O R M A L L Y

T h i s  i s  a n  e x a m p l e  o f  a  t w o - l e v e l  
p a t h  a n a l y s i s  m o d e l

S U M M A R Y  O F  A N A L Y S I S

N u m b e r  o f  g r o u p s  1
N u m b e r  o f  o b s e r v a t i o n s  4 5 4

N u m b e r  o f  y - v a r i a b l e s  4
N u m b e r  o f  x - v a r i a b l e s  1
N u m b e r  o f  c o n t i n u o u s  l a t e n t  v a r i a b l e s  0

O b s e r v e d  v a r i a b l e s  i n  t h e  a n a l y s i s
V l  V 2  V 3  V 4  V 5

C l u s t e r  v a r i a b l e  V 6

E s t i m a t o r
I n f o r m a t i o n  m a t r i x
M a x i m u m  n u m b e r  o f  i t e r a t i o n s
C o n v e r g e n c e  c r i t e r i o n

M U M L M  
E X P E C T E D  1000 

0 . 1 0 0 D - 0 5

P a g e : 1
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E : \R U N M P L U S \1 2 ju ly \P R IV A T E 1 7 - 1 .0 U T

M a x i m u m  n u m b e r  o f  s t e e p e s t  d e s c e n t  i t e r a t i o n s  2 0

I n p u t  d a t a  f i l e ( ร )
E : \ p r i v a t e l 7 - l . d a t

I n p u t  d a t a  f o r m a t  F R E E

S U M M A R Y  O F  D A T A

N u m b e r o f c l u s t e r s 1 0

S i z e ( ร ) C l u s t e r I D  w i t h  S i z e

2 9 1 5 0 0 2
4 2 1 4 9 0 1
4 5 1 4 1 0 2 1 4 5 0 1
4 6 1 4 3 0 2 1 4 7 0 2
4 7 1 4 6 1 0
5 0 1 4 2 0 4
5 2 1 4 4 0 1 1 4 8 0 6

Q u a s i - a v e r a g e  c l u s t e r  s i z e  4 5 . 3 0 4

E s t i m a t e d  I n t r a c l a s s  C o r r e l a t i o n s  f o r  t h e  Y  V a r i a b l e s

I n t r a c l a s s  I n t r a c l a s s  I n t r a c l a s s
V a r i a b l e C o r r e l a t i o n V a r i a b l e C o r r e l a t i o n V a r i a b l e C o r r e l a t i o n

V I
V 4

0 . 2 9 4
0 . 5 6 4

V 2 0 . 0 2 0 V 3 0 . 1 6 4

S A M P L E  S T A T I S T I C S

N O T E :  T h e  s a m p l e  b e t w e e n  a n d  w i t h i n  c o v a r i a n c e  m a t r i c e s  a r e  d e f i n e d  i n
f o r m u l a s  1 9 7  a n d  1 9 8 ,  r e s p e c t i v e l y ,  i n  t h e  M p l u s  U s e r ' s  G u i d e .

N U M B E R  O F  C L U S T E R S :  1 0

S A M P L E  S T A T I S T I C S  F O R

M e a n s
V I

1  5 7 . 0 1 6

C o v a r i a n c e s
V I

V I 1 4 6 4  .1 5 4 0
V 2 1 1 . . 6 8 9
V 3 9 . . 4 5 7
V 4 1 0 0 . . 6 0 3
V 5 2 6 4  .. 9 0 2

C o r r e l a t i o n s
V I

V I  1 . 0 0 0

B E T W E E N

V 2  V 3

3 . 3 3 9 3 . 1 3 3

V 2 V 3

0 . 3 4 9
0 . 1 7 7 0 . 8 9 4

- 0 . 1 4 0 - 0 . 6 1 7
0 . 0 8 3 - 0 . 6 8 3

V 2 V 3

V 4 V 5

2 . 7 8 3 3 . 8 2 0

V 4 V 5

1 4 . 6 0 5
3 4 . 0 4 6 8 8 . 3 3 7

V 4 V 5

P a g e : 2
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E ะ \R U N M P L U S \1 2 j  u l y \ P R I V A T E ! 7 - 1 . OUT

V 2 0 . 5 1 7 1 . 0 0 0
V 3 0 . 2 6 1 0 . 3 1 7
V 4 0 . 6 8 8 - 0 . 0 6 2
V 5 0 . 7 3 6 0 . 0 1 5

S A M P L E  S T A T I S T I C S F O R  W I T H I N

MeansVI V2
1 0.000 0.000

C o v a r i a n c e s
V I V 2

V i 7 6 . 9 2 4
V 2 - 0 . 3 7 6 0 . 1 8 1
V 3 0 . 5 8 8 - 0 . 0 0 2
V 4 0 . 2 2 2 0 . 0 1 0
V 5 0 . 1 0 4 0 . 0 0 8

C o r r e ’l a l l o n s
V I V 2

V I 1 . 0 0 0
V 2 - 0 . 1 0 1 1 . 0 0 0
V 3 C . 2 2 1 - 0 . 0 1 3
V 4 0 . 0 4 8 0 . 0 4 3
V 5 0 . 0 C 8 0 . 0 1 2

1 . 0 0 0
- 0 . 1 7 1
- 0 . 0 7 7

1 . 0 0 0
0 . 9 4 8 1 . 0 0 0

V 3 V 4 V 5

0 . 0 0 0 0 . 0 0 0 0 . 0 0 0

V 3 V 4 V 5

0 . 0 9 2
0 . 0 0 7

- 0 . 0 4 2
0 . 2 7 7
0 . 1 7 2 2 . 2 4 4

V 3 V 4 V 5

1 . 0 0 0
0 . 0 4 4

- 0 . 0 9 2
1 . 0 0 0
0 . 2 1 8 1 . 0 0 0

T H E  M O D E L  E S T I M A T I O N  T E R M I N A T E D  N O R M A L L Y

T E S T S  O F  M O D E L  F I T  

C h i - S q u a r e  T e s t  o f  M o d e l  F i t

V a l u e  5 . 1 2 1 *
D e g r e e s  o f  F r e e d o m  2
P - V a l u e  0 . 0 7 5 7
S c a l i n g  C o r r e c t i o n  F a c t o r  0 . 2 0 6

f o r  M U M L M

*  T h e  c h i - s q u a r e  v a l u e  f o r  M L M ,  M L R ,  M L M V ,  W L S M  a n d  W L S M V  c a n n o t  b e  u s e d  f o r  
c h i - s q u a r e  d i f f e r e n c e  t e s t s .  M L M  a n d  M L R  c h i - s q u a r e  d i f f e r e n c e  t e s t i n g  i s  
d e s c r i b e d  o n  p a g e  3 6 0  i n  t h e  M p l u s  U s e r ' s  G u i d e .

C h i - S q u a r e  T e s t  o f  M o d e l  F i t  f o r  t h e  B a s e l i n e  M o d e l

V a l u e  1 5 2 . 8 1 0
D e g r e e s  o f  F r e e d o m  2 0
P - V a l u e  0 . 0 0 0 0

C F I / T L I

C F I  0 . 9 7 7
T L I  0 . 9 6 5

R M S E A  ( R o o t  M e a n  S q u a r e  E r r o r  O f  A p p r o x i m a t i o n )

P a g e : 3
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E s t i m a t e 0 . 0 5 9

S R M R  ( S t a n d a r d i z e d  R o o t  M e a n  S q u a r e  R e s i d u a l )

V a l u e  f o r  B e t w e e n  
V a l u e  f o r  W i t h i n

0.000
0 . 0 1 3

M O D E L  R E S U L T S

E s t i m a t e s S . E . E s t . / S . E . S t d S t d Y X

W i t h i n L e v e l

V I O N
V 2 - 2 . 0 1 3 0 . 2 1 0 - 9 . 5 8 4 - 2 . 0 1 3 - 0 . 0 9 8
V 3 6 . 3 5 0 1 . 5 3 2 4 . 1 4 5 6 . 3 5 0 0 . 2 2 0

V 2 O N
V 3 - 0 . 0 2 1 0 . 0 9 6 - 0 . 2 2 1 - 0 . 0 2 1 - 0 . 0 1 5
V 4 0 . 0 3 5 0 . 0 2 6 1 . 3 3 4 0 . 0 3 5 0 . 0 4 4
V 5 0 . 0 0 0 0 . 0 1 5 0 . 0 3 0 0 . 0 0 0 0 . 0 0 2

V 3 O N
V  4 0 . 0 3 S 0 . 0 2 2 1 . 7 8  6 0 . 0 3 9 0 . 0 6 7
V 5 - 0 . 0 2 2 0 . 0 0 9 - 2 . 2 9 1 - 0 . 0 2 2 - 0 . 1 0 6

V 4 O N
V 5 0 . 0 7 6 0 . C 1 2 6 . 4 2 5 0 . 0 7 6 0 . 2 1 8

V a r i a n c e s
V 5 2 . 2 4 4 0 . 3 2 2 6 . 9 7 5 2 . 2 4 4 1 . 0 0 0

R e s i d u a l  V a r i a n c e s
V I 7 2 . 4 3 1 1 . 5 1 8 4 7 . 7 0 0 7 2 . 4 3 1 0 . 9 4 2
V 2 0 . 1 8 1 0 . 0 2 0 9 . 2 5 4 0 . 1 8 1 0 . 9 9 8
V 3 0 . 0 9 1 0 . 0 0 7 1 3 . 7 8 4 0 . 0 9 1 0 . 9 8 7
V 4 0 . 2 6 4 0 . 0 2 3 1 1 . 3 4 5 0 . 2 6 4 0 . 9 5 3

B e t w e e n L e v e l

V I O N
V 2 8 1 . 8 2 9 4 1 . 7 6 0 1 . 9 6 0 8 1 . 8 2 9 0 . 9 0 1
V 3 0 . 2 7 0 2 2 . 7 3 9 0 . 0 1 2 0 . 2 7 0 0 . 0 0 6
V 4 1 0 . 9 6 9 9 . 6 6 1 1 . 1 3 5 1 0 . 9 6 9 0 . 1 1 5
V 5 - 1 . 3 0 5 3 . 1 3 8 - 0 . 4 1 6 - 1 . 3 0 5 - 0 . 3 2 5

V 2 O N
V 3 0 . 1 7 2 0 . 2 4 4 0 . 7 0 4 0 . 1 7 2 0 . 3 7 5
V 4 - 0 . 1 1 5 0 . 1 0 4 - 1 . 1 0 4 - 0 . 1 1 5 - 0 . 0 6 1
V 5 0 . 0 4 7 0 . 0 3 8 1 . 2 6 0 0 . 0 4 7 0 . 0 7 2

V 3 O N
V 4 - 0 . 3 7 2 0 . 3 9 9 - 0 . 9 3 1 - 0 . 3 7 2 - 0 . 5 7 1
V 5 0 . 1 3 9 0 . 1 8 2 0 . 7 6 3 0 . 1 3 9 0 . 4 3 8

V 4 O N
V 5 0 . 3 9 3 0 . 0 3 6 1 0 . 8 2 3 0 . 3 9 3 0 . 9 6 4

M e a n s
V 5 3 . 8 2 0 0 . 5 1 3 7 . 4 4 3 3 . 8 2 0 2 . 7 7 1

I n t e r c e p t s
V I - 2 4 2 . 5 6 8 7 7 . 3 5 9 - 3 . 1 3 6 *  *  *  * - 4 3 . 8 2 9
V 2 2 . 9 3 9 0 . 8 7 1 3 . 3 7 4 2 . 9 3 9 4 8 . 2 5 4

P a g e : 4
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E :\R U N M P L U S \1 2 j  u l y \ P R I V A T E 1 7 - l . OUT

V 3 3 . 6 3 7 0 . 4 7 2 7 . 7 0 0 3 . 6 3 7 2 7 . 3 4 4
V 4 1 . 2 8 0 0 . 1 7 9 7 . 1 6 5 1 . 2 8 0 2 . 2 7 6

V a r i a n c e s
V 5 1 . 9 0 0 0 . 7 3 3 2 . 5 9 2 1 . 9 0 0 1 . 0 0 0

R e s i d u a l  V a r i a n c e s
V I - 7 . 9 3 0 7 . 4 6 9 - 1 . 0 6 2 - 7 . 9 3 0 - 0 . 2 5 9
V 2 0 . 0 0 3 0 . 0 0 2 1 . 6 1 6 0 . 0 0 3 0 . 6 9 4
V  3 0 . 0 1 5 0 . 0 0 7 2 . 1 5 1 0 . 0 1 5 0 . 8 2 2
V 4 0 . 0 2 2 0 . 0 0 7 3 . 0 5 3 0 . 0 2 2 0 . 0 7 0

R-SQUARE 
W i t h i n  L e v e l

O b s e r v e d
V a r i a b l e

V I
V 2
V 3
V 4

R - S q u a r e

0 . 0 5 80.002
0 . 0 1 3
0 . 0 4 7

B e t w e e n  L e v e l

O b s e r v e d
V a r i a b l e  R - S q u a r e

V I  U n d e f i n e d  0 . 1 2 5 8 9 E + 0 1
V 2  0 . 3 0 6
V 3  0 . 1 7 8
V 4  0 . 9 3 0

B e g i n n i n g  T i m e :  
E n d i n g  T i m e :  

E l a p s e d  T i m e :

0 7 : 1 7 : 4 4
0 7 : 1 7 : 4 400:00:00

M U T H E N  & M U T H E N  
3 4 6 3  S t o n e r  A v e .
L o s  A n g e l e s ,  C A  9 0 0 6 6

T e l :  ( 3 1 0 )  3 9 1 - 9 9 7 1
F a x :  ( 3 1 0 )  3 9 1 - 8 9 7 1
W e b :  w w w . S t a t M o d e l . c o m  
S u p p o r t :  S u p p o r t @ S t a t M o d e l . c o m

C o p y r i g h t  ( c )  1 9 9 8 - 2 0 0 3  M u t h e n  & M u t h e n

http://www.StatModel.com
mailto:Support@StatModel.com


E :\R U N M P L U S \B A N G K 0 K 5 -1 .0 U T

M p l u s  V E R S I O N  2 . 1 3  
M U T H E N  & M U T H E N  
0 7 / 1 8 / 2 0 0 4  9 : 4 9  P M

I N P U T  I N S T R U C T I O N S

T I T L E :  T h i s  i s  a n  e x a m p l e  o f  a  t w o - l e v e l  
p a t h  a n a l y s i s  m o d e l

D A T A :  F i l e  i s  ' E : \ b a n g k o k 5 . d a t ' ;

V A R I A B L E :  N A M E S  A R E  v l  v 2  v 3  v 4  v 5  v 6 ;
C L U S T E R  i s  v 6 ;

A N A L Y S I S :  T Y P E  =  T W O L E V E L ;

M O D E L :
% B E T W E E N %  

v 4  w i t h  v 5 ;  
v l  o n  v 2 - v 5 ;  
v 2  o n  v 3 - v 5 ;  
v 3  o n  v 4  v 5 ;

% W I T H I N %  
v 4  w i t h  v 5 ;  
v l  o n  v 2 - v 3 ;  
v 2  o n  v 3 - v 5 ;  
v 3  o n  v 4  v 5 ;

O U T P U T :  S A M P S T A T  S T A N D A R D I Z E D ;

I N P U T  R E A D I N G  T E R M I N A T E D  N O R M A L L Y

T h i s  i s  a n  e x a m p l e  o f  a  t w o - l e v e l  
p a t h  a n a l y s i s  m o d e l

S U M M A R Y  O F  A N A L Y S I S

N u m b e r  o f  g r o u p s  1
N u m b e r  o f  o b s e r v a t i o n s  6 2 3

N u m b e r  o f  y - v a r i a b l e s  3
N u m b e r  o f  x - v a r i a b l e s  2
N u m b e r  o f  c o n t i n u o u s  l a t e n t  v a r i a b l e s  0

O b s e r v e d  v a r i a b l e s  i n  t h e  a n a l y s i s
V l  V 2  V 3  V 4  V 5

C l u s t e r  v a r i a b l e  V 6

E s t i m a t o r
I n f o r m a t i o n  m a t r i x
M a x i m u m  n u m b e r  o f  i t e r a t i o n s
C o n v e r g e n c e  c r i t e r i o n

M U M L M  
E X P E C T E D  1000 

0 . 1 0 0 D - 0 5
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Maximum number o f steepest descent ite ra t io n s  20
Input data f i l e  (ร)E:\bangkok5.dat
Input data format FREE

E : \R U N M P L U S \B A N G K 0 K 5 -1 .OUT

SUMMARY OF DATA
Number o f c lu s te rs  14

Size (ร) C lus te r ID w ith  Size ร
34 110537 61240 1004 50441 81043 11545 1410246 1430248 90449 402 70650 14204 30851 209

Quasi-average c lu s te r s ize 44.453
Estimated In fra c la ss  C o rre la tions  fo r  the Y Variab les

In tra c la ss In tra c la ssVariab le  C o rre la tio n  Variab le  C o rre la tio n In tra c la ss  Variab le  C o rre la tio n
VI 0.473 V2 0.059 V3 c. 044

SAMPLE STATISTICS
NOTE: The sample between and w ith in  covariance m atrices are defined informulas 197 and 198, resp ec tive ly , in  the Mplus User's Guide.

NUMBER OF CLUSTERS: 14

SAMPLE STATISTICS FOR BETWEEN 

MeansVI V2 V3 V4 V5
1 53.230 3.457 3.116 2.725 3.532

CovariancesVI V2 V3 V4 V5
VI 2582.204V2 6.720 0.722V3 9.365 0.348 0.302V4 132.737 1.287 0.827 10.143V5 342.897 2.915 1.694 24.376 67.082

C o rre la tions
P a g e : 2
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V I V 2

V I 1 . 0 0 0
V 2 0 . 1 5 6 1 . 0 0 0
V 3 0 . 3 3 5 0 . 7 4 5
V 4 0 . 8 2 0 0 . 4 7 6
V 5 0 . 8 2 4 0 . 4 1 9

S A M P L E  S T A T I S T I C S F O R  W I T H I N

M e a n s
V I V 2

1  0 . 0 0 0 0 . 0 0 0

C o v a r i a n c e s
V I V 2

V I 6 7 . 1 5 4
V 2 0 . 1 8 0 0 . 1 9 3
V 3

บว 
๐

 
LOo

0 . 1 0 8
V 4 0 . 3 7 6 0 . 0 1 3
V 5 0 . 3 3 2 C . 0 0 3

C o r r e l a t e . o n s
V I V 2

V I 1 . 0 0 0
V 2 0 . 0 5 0 1 . 0 0 0
V 3 0 . 1 9 5 0 . 7 8 0
V 4 0 . 0 7 4 0 . 0 4 9
V 5 0 . 0 2 7 0 . 0 0 4

199

V 3 V 4 V 5

1 . 0 0 0
0 . 4 7 2
0 . 3 7 6

1 . 0 0 0
0 . 9 3 4 1 . 0 0 0

V 3 V 4 V 5

0 . 0 0 0 0 . 0 0 0 0 . 0 0 0

V 3 V 4 V 5

0 . 1 0 0
0 . 0 0 5

- 0 . 0 1 5
0 . 3 8 7
0 . 2 1 9 2 . 1 9 2

V 3 V 4 V 5

1 . 0 0 0
0 . 0 2 6

- 0 . 0 3 2
1 . 0 0 0
0 . 2 3 7 1 . 0 0 0

T H E  M O D E L  E S T I M A T I O N  T E R M I N A T E D  N O R M A L L Y

T E S T S  O F  M O D E L  F I T  

C h i - S q u a r e  T e s t  o f  M o d e l  F i t

V a l u e  1 8 . 3 0 2 *
D e g r e e s  o f  F r e e d o m  2
P - V a l u e  0 . 0 0 0 1
S c a l i n g  C o r r e c t i o n  F a c t o r  0 . 2 2 8

f o r  M U M L M

*  T h e  c h i - s q u a r e  v a l u e  f o r  M L M ,  M L R ,  M L M V ,  W L S M  a n d  W L S M V  c a n n o t  b e  u s e d  f o r  
c h i - s q u a r e  d i f f e r e n c e  t e s t s .  M L M  a n d  M L R  c h i - s q u a r e  d i f f e r e n c e  t e s t i n g  i s  
d e s c r i b e d  o n  p a g e  3 6 0  i n  t h e  M p l u s  U s e r ' s  G u i d e .

C h i - S q u a r e  T e s t  o f  M o d e l  F i t  f o r  t h e  B a s e l i n e  M o d e l

V a l u e  1 6 8 5 . 3 9 9
D e g r e e s  o f  F r e e d o m  1 8
P - V a l u e  0 . 0 0 0 0

C F I / T L I

C F I  0 . 9 9 0
T i l l  0 . 9 1 2

P a g e : 3
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R M S E Â  ( R o o t  M e a n  S q u a r e  E r r o r  O f  A p p r o x i m a t i o n )

E s t i m a t e  0 . 1 1 4

S R M R  ( S t a n d a r d i z e d  R o o t  M e a n  S q u a r e  R e s i d u a l )

V a l u e  f o r  B e t w e e n  
V a l u e  f o r  w i t h i n

0.0000.022

M O D E L  R E S U L T S

E s t i m a t e s

W i t h i n  L e v e l  

V I  O N
V 2
V 3

- 4  . 8 7 9  
1 0 . 3 3 7

V 2
V 3  
V 4  
V  วิ

O N
1  . 0 8 2  
0 . 0 1 6  
0 . 0 0 7

V 3
V 4
V 5

O N
0 . 0 1 8

- 0 . 0 0 9

V 4
V 5

W I T H
0 . 2 1 9

V a r i a n
V 4
V 5

c e s
0 . 3 8 7
2 . 1 9 2

R e s i d u a l  V a r i a n c e s  
V I  
V 2  
V 3

6 2 . 8 0 0
0 . 0 7 5
0 . 1 0 0

B e t w e e n L e v e l

V I
V 2
V 3
V 4
V 5

O N
- 3 7 . 6 9 8

2 6 . 8 2 3
9 . 4 5 2
2 . 7 5 4

V 2
V 3
V 4
V 5

O N
1 . 0 4 3

- 0 . 0 0 5
0 . 0 1 9

V 3
V 4
V 5

O N
0 . 2 4 3

- 0 . 0 6 4

V 4
V 5

W I T H
0 . 5 4 3

M e a n s
V 4
V 5

2 . 7 2 5
3 . 5 3 2

S . E . E s t . / S . E . s t d

0 . 5 7 1
0 . 7 1 3

- 8 . 5 5 2  
1 4 . 4 9 2

- 4 . 8 7 9
1 0 . 3 3 7

0 . 0 0 4  
0 . 0 1 3  
0 . 0 0 3

2 8 0 . 8 0 8  
1 . 2 4 7  
2 . 2 2 1

1 . 0 8 2
0 . 0 1 6
0 . 0 0 7

0 . 0 1 9
0 . 0 0 3

0 . 9 3 0
- 2 . 4 5 9

0 . 0 1 8
- 0 . 0 0 9

0 . 0 4 9 4 . 4 4 0 0 . 2 1 9

0 . 0 3 3
0 . 1 9 5

1 1 . 7 8 0
1 1 . 2 1 2

0 . 3 8 7
2 . 1 9 2

3 . 8 9 8
0 . 0 0 2
0 . 0 0 2

1 6 . 1 1 0
4 4 . 5 3 4
4 1 . 1 7 8

6 2 . 8 0 0
0 . 0 7 5
0 . 1 0 0

6 . 7 5 9  
4 2 . 5 8 6  
1 1 . 0 3 9  

3 . 0 7 1

- 5 . 5 7 7
0 . 6 3 0
0 . 8 5 6
0 . 8 9 7

- 3 7 . 6 9 8  
2 6 . 8 2 3  

9 . 4 5 2  
■ 2 . 7 5 4

0 . 1 7 6
0 . 1 5 3
0 . 0 5 9

5 . 9 2 8
- 0 . 0 3 1

0 . 3 2 3

1 . 0 4 3
- 0 . 0 0 5

0 . 0 1 9

0 . 0 8 8
0 . 0 3 6

2 . 7 7 2
- 1 . 7 8 8

0 . 2 4 3
- 0 . 0 6 4

0 . 0 6 3 8 . 5 8 0 0 . 5 4 3

0 . 0 8 6
0 . 1 6 0

3 1 . 7 7 3
2 2 . 0 9 3

2 . 7 2 5
3 . 5 3 2

S t d Y X

- 0 . 2 6 1
0 . 3 9 9

0 . 7 8 0
0 . 0 2 3
0 . 0 2 3

0 . 0 3 5
- 0 . 0 4 0

0 . 2 3 7

1.0001.000

0 . 9 3 5
0 . 3 9 0
0 . 9 9 8

- 0 . 5 4 7
0 . 2 4 0
0 . 5 8 9
0 . 4 4 2

0 . 6 4 4-0.0200.212

0 . 6 8 7
- 0 . 1 4 8

0 . 9 6 0

5 . 8 1 6  
2 . 9 2 3

P a g e : 4
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In te rcep tsVI 64.489 134.576 0.479 64.489 8.574
V2 0.152 0.335 0.454 0.152 1.396
V3 2.681 0.111 24.065 2.681 39.773

VariancesV4 0.219 0.042 5.275 0.219 1.000
V5 1.460 0.114 12.764 1.460 1.000

Residual VariancesVI 7.303 2.101 3.475 7.303 0.129
V2 0.005 0.001 3.505 0.005 0.434
V3 0.003 0.000 23.460 0.003 0.555

R-SQUARE 
W ith in  Level 

ObservedVariab le  R-Square
VI 0.065V2 0.610VO 0.002

Betv.’een Level
ObservedVariab le
VIV2
V3

R-Square
0.871 0.566 0.445

Beginning Time: Ending Time: Elapsed Time:
21:49:1321:49:1400:00:01

MUTHEN & MUTHEN 3463 Stoner Ave.Los Angeles, CA 90066
Te l: (310) 391-9971Fax: (310) 391-8971Web: www.StatModel.com Support: Support@StatModel.com
Copyright (c) 1998-2003 Muthen & Muthen

http://www.StatModel.com
mailto:Support@StatModel.com
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Mplus VERSION 2.13 MUTHEN & MtJTHEN 09/20/2004 8:31 AM
INPUT INSTRUCTIONS

TITLE: This is  an example o f a tw o -leve l path ana lys is  model

DATA: F ile  is  'E : \c e n tra ll7 .d a t ';
VARIABLE: NAMES ARE v l v2 v3 v4 v5 v6;CLUSTER is  v6;
ANALYSIS: TYPE = TWOLEVEL;
MODEL : %BETWEEN%

v l on v2-v5; v2 on v3-v5; v3 on v4 v5; v4 on v5;

ร่พITHINè
v l on v2-v3; v2 on v3-v5; v3 on v4 v5; v4 on v5;

OUTPUT: SAMPSTAT STANDARDIZED;

INPUT READING TERMINATED NORMALLY

This is  an example o f a tw o -leve l path ana lys is  model
SUMMARY OF ANALYSIS
Number o f groups 1Number o f observations 1442
Number o f y -va ria b le s  4Number o f x -va ria b le s  1Number o f continuous la te n t variab les  0
Observed va ria b les  in  the ana lys isVl V2 V3 V4 V5

C luster va ria b le  V6

Estim ator MUMLM In fo rm ation  m a trix  EXPECTED Maximum number o f ite ra t io n s  1000 Convergence c r i te r io n  0.100D-05 Maximum number o f steepest descent i te ra t io n s  20
Page ะ 1
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I n p u t  d a t a  f i l e ( ร )
E : \ c e n t r a l l 7 . d a t

I n p u t  d a t a  f o r m a t  F R E E

S U M M A R Y  O F  D A T A

N u m b e r  o f  c l u s t e r s 3 5

S i z e  ( ร ) C l u s t e r I D  w i t h  S i z e

2 0 1 3 5 0 1
2 6 1 3 3 0 2 1 0 9 0 1
2 9 1 0 7 0 3 4 3 0 2
3 0 1 8 0 3
3 2 1 0 5 0 2
3 3 1 1 2 0 1 4 4 0 2  3 7 0 5
3 6 1 6 0 3
3 8 1 0 6 0 3
3 9 1 7 0 8
4 0 1 0 4 0 1 4 2 U 4
4 2 1 3 0 9
4 4 3 8 0 1 1 1 3 0 2
4 5 1 0 8 0 2 3 5 0 4  1 2 1 5
4 6 1 0 2 0 4 1 4  7 0 2
4 7 1 4 6 1 0 4 1 0 5
4 8 3 4  0 7
4 9 4 0 0 7 3 3 1 0
5 0 1 5 0 5 3 9 0 5  1 0 3 0 6
5 1 3 6 0 3
5 2 1 4 4 0 1
5 3 1 0 1 1 0
5 5 1 4 0 1

Q u a s i - a v e r a g e  c l u s t e r s i z e  4 1 . 1 4 3

E s t i m a t e d I n t r a c l a s s  ( 

I n t r a c l a s s

S o r r e l a t i o n s

V a r i a b l e C o r r e l a t i o n V a r i a b l e

V I 0 . 5 0 2 V 2
V 4 0 . 3 0 8

I n t r a c l a s s

0 . 0 7 2

I n t r a c l a s s  
V a r i a b l e  C o r r e l a t i o n

V 3 0 . 1 1 7

S A M P L E  S T A T I S T I C S

N O T E :  T h e  s a m p l e  b e t w e e n  a n d  w i t h i n  c o v a r i a n c e  m a t r i c e s  a r e  d e f i n e d  i n
f o r m u l a s  1 9 7  a n d  1 9 8 ,  r e s p e c t i v e l y ,  i n  t h e  M p l u s  U s e r ' s  G u i d e .

N U M B E R  O F  C L U S T E R S :  3 5

S A M P L E  S T A T I S T I C S  F O R  B E T W E E N

M e a n s
V I V 2 V 3 V 4 V 5

1  5 0 . 9 5 8  3 . 3 0 0  3 . 1 3 1  2 . 2 2 4  2 . 6 0 7

P a g e : 2
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C o v a r i a n c e s
V I V 2

V I 2 1 8 7 . 9 6 6
V 2 2 8 . 7 9 7 0 . 7 9 2
V 3 1 5 . 9 7 8 0 . 4 3 8
V 4 7 3 . 1 3 7 0 . 9 4 6
V 5 1 7 1 . 5 2 9 2 . 4 7 1

C o r r e l a t i o n s
V I V 2

V I 1 . 0 0 0
V 2 0 . 6 9 2 1 . 0 0 0
V 3 0 . 4 6 4 0 . 6 6 8
V 4 0 . 6 2 0 0 . 4 2 1
V 5 0 . 6 8 0 0 . 5 1 5

S A M P L E  S T A T I S T I C S F O R  W I T H I N

M e a n s
V I V 2

1  0 . 0 0 0 0 . 0 0 0  -

C o v a r i a n c e s
V I V 2

V I 5 3 . 1 2 7
V 2 0 . 3 1 7 0 . 1 8 9
V 3 0 . 3 8 8 0 . 0 2 7
V 4 - 0 . 1 3 9 0 . 0 1 1
V 5 0 . 4 4 7 0 . 0 3 5

C o r r e l a t i o n s
V I V 2

V I 1 . 0 0 0
V 2 0 . 1 0 0 1 . 0 0 0
V 3 0 . 1 8 3 0 . 2 1 7
V 4 - 0 . 0 3 3 0 . 0 4 2
V 5 0 . 0 5 3 0 . 0 6 9

V 3 V 4 V 5

0 . 5 4 3
0 . 3 4 8
0 . 9 3 6

6 . 3 5 4
1 1 . 9 5 1 2 9 . 0 6 5

V 3 V 4 V 5

1 . 0 0 0
0 . 1 8 7
0 . 2 3 6

1 . 0 0 0
0 . 8 7 9 1 . 0 0 0

V 3 V 4 V 5

0 . 0 0 0 0 . 0 0 0 0 . 0 0 0

V 3 V 4 V 5

0 . 0 8 5
0 . 0 1 4
0 . 0 1 9

0 . 3 3 3
0 . 1 3 5 1 . 3 5 1

V 3 V 4 V 5

1 . 0 0 0
0 . 0 8 5
0 . 0 5 7

1 . 0 0 0
0 . 2 0 1 1 . 0 0 0

T H E  M O D E L  E S T I M A T I O N  T E R M I N A T E D  N O R M A L L Y

T E S T S  O F  M O D E L  F I T

C h i - S q u a r e  T e s t  o f  M o d e l  F i t

V a l u e  9 . 1 5 8 *
D e g r e e s  o f  F r e e d o m  2
P - V a l u e  0 . 0 1 0 0
S c a l i n g  C o r r e c t i o n  F a c t o r  0 . 8 0 4

f o r  M U M L M

*  T h e  c h i - s q u a r e  v a l u e  f o r  M L M ,  M L R ,  M L M V ,  W L S M  a n d  W L S M V  c a n n o t  b e  u s e d  f o r  
c h i - s q u a r e  d i f f e r e n c e  t e s t s .  M L M  a n d  M L R  c h i - s q u a r e  d i f f e r e n c e  t e s t i n g  i s  
d e s c r i b e d  o n  p a g e  3 6 0  i n  t h e  M p l u s  U s e r ' s  G u i d e .

Page ะ 3
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C h i - S q u a r e  T e s t  o f  M o d e l  F i t  f o r  t h e  B a s e l i n e  M o d e l

V a l u e  5 5 0 . 4 8 9
D e g r e e s  o f  F r e e d o m  2 0
P - V a l u e  0 . 0 0 0 0

C F I / T L I

C F I  0 . 9 8 7
T L I  0 ^ 8 6 5

R M S E A  ( R o o t  M e a n  S q u a r e  E r r o r  O f  A p p r o x i m a t i o n )

E s t i m a t e 0 . 0 5 0

S R M R  ( S t a n d a r d i z e d  R o o t  M e a n  S q u a r e  R e s i d u a l )

V a l u e  f o r  B e t w e e n  
V a l u e  f o r  W i t h i n

0.000
0 . 0 1 6

M O D E L  R E S U L T S

E s t i m a t e s S . E . E s t . / S . E . S t d

W i t h i n  L e v e l

V I O N
V 2 1 . 0 6 0 0 . 5 1 6 2 . 0 5 4 1 . 0 6 0
V 3 4 . 2 3 3 0 . 6 0 1 7 . 0 4 4 4 . 2 3 3

V 2 O N
V 3 0 . 3 1 8 0 . 0 4 8 6 . 6 6 0 0 . 3 1 8
V 4 0 . 0 1 0 0 . 0 1 5 0 . 6 6 2 0 . 0 1 0
V 5 0 . 0 2 0 0 . 0 0 7 2 . 7 6 0 0 . 0 2 0

V 3 O N
V 4 0 . 0 3 9 0 . 0 1 1 3 . 4 3 8 0 . 0 3 9
V 5 0 . 0 1 0 0 . 0 0 4 2 . 4 2 4 0 . 0 1 0

V 4 O N
V 5 0 . 1 0 0 0 . 0 0 7 1 4 . 0 5 0 0 . 1 0 0

V a r i a n c e s
V 5 1 . 3 5 1 0 . 0 7 5 1 7 . 9 5 5 1 . 3 5 1

R e s i d u a l V a r i a n c e s
V I 5 1 . 1 4 9 2 . 1 6 3 2 3 . 6 4 3 5 1 . 1 4 9
V 2 0 . 1 7 9 0 . 0 0 8 2 1 . 3 2 7 0 . 1 7 9
V 3 0 . 0 8 4 0 . 0 0 3 3 0 . 8 0 1 0 . 0 8 4
V 4 0 . 3 2 0 0 . 0 3 0 1 0 . 7 8 7 0 . 3 2 0

B e t w e e n  L e v e l

V I O N
V 2 4 4 . 5 3 7 1 9 . 1 1 5 2 . 3 3 0 4 4 . 5 3 7
V 3 - 1 0 . 5 9 8 1 3 . 1 5 1 - 0 . 8 0 6 - 1 0 . 5 9 8
V 4 4 . 0 6 3 5 . 6 6 9 0 . 7 1 7 4 . 0 6 3
V 5 0 . 8 8 8 3 . 2 3 1 0 . 2 7 5 0 . 8 8 8

V 2 O N
V 3 0 . 7 6 2 0 . 1 5 3 4 . 9 7 1 0 . 7 6 2
V 4 - 0 . 0 6 1 0 . 1 1 5 - 0 . 5 2 7 - 0 . 0 6 1
V 5 0 . 0 8 9 0 . 0 4 8 1 . 8 6 2 0 . 0 8 9

S t d Y X

0 . 0 6 3
0 . 1 6 9

0 . 2 1 3
0 . 0 1 3
0 . 0 5 4

0 . 0 7 7
0 . 0 4 1

0.201

1.000

0 . 9 6 3
0 . 9 4 9
0 . 9 9 1
0 . 9 6 0

0 . 7 4 9
- 0 . 1 5 5

0 . 2 1 60.101

0 . 6 6 5
- 0 . 1 9 2

0 . 6 0 1

Page ะ 4
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V3 ON
V4 -0 .059 0.154 -0 .383 -0 .059 -0 .213
V5 0.058 0.065 0.897 0.058 0.452

V4 ON
V5 0.426 0.018 23.516 0.426 0.915

Means
V5 2.607 0.065 39.997 2.607 3.177

In te rc e p ts
VI -74.195 31.412 -2 .362 -74.195 -10.300
V2 0.817 0.526 1.555 0.817 6.750
V3 3.110 0.180 17.255 3.110 29.468
V4 1.113 0.035 31.409 1.113 2.909

Variances
V5 0.674 0.057 11.904 0.674 1.000

Residua l Variances
VI 14.157 3.113 4.548 14.157 0.273
V2 0.003 0.001 2.496 0.003 0.218
V3 0.010 0.003 3.350 0.010 อ. 926
V4 ก. 024 0.008 3.171 0.024 อ .163

R-SQUARE 
W ith in  Leve l

Observed
V a r ia b le
VIV2
V3
V4

R-Square
ก .037 
0.051 
0.009 
0.040

Between Leve l
Observed
V a r ia b le
VI
V2
V3
V4

R-Square
0.727
0.782
0.074
0.837

Beg inn ing Time: 08:31:17
Ending Time: 08:31:18

Elapsed Time: 00:00:01

MUTHEN & MUTHEN 
3463 S toner Ave.
Los Angeles, CA 90066
T e l: (310) 391-9971
Fax: (310) 391-8971
Web: www.StatModel.com  
Support: Support0StatModel.com
C opyrigh t (c) 1998-2003 Muthen & Muthen

P a g e :  5

http://www.StatModel.com
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Mplus VERSION 2.13  
MUTHEN & MUTHEN 
09/27/2004 12:40 PM
INPUT INSTRUCTIONS

TITLE: Th is  is  an example o f a tw o - le v e l 
pa th  a n a ly s is  model

DATA: F i le  is  'E : \ n o r t h l7 . d a t ' ;
VARIABLE: NAMES ARE v l  v2 v3 v4 v5 v6;

CLUSTER is  v6;
ANALYSIS: TYPE = TWOLEVEL;
MODEL:

%BETWEEN%
v l on v2 -v5 ; 
v2 on v3 -v5 ; 
v3 on v4 v5; 
v4 oil v5;

%WITHIN%
v l on v2-v3 ; 
v2 on v3 -v5 ; 
v3 on V4 v5; 
v4 on v5;

OUTPUT: SAMPSTAT STANDARDIZED;

INPUT READING TERMINATED NORMALLY

This is  an example o f a tw o - le v e l 
path a n a ly s is  model
SUMMARY OF ANALYSIS
Number o f groups 
Number o f o b se rva tio n s
Number o f y -v a r ia b le s  
Number o f x -v a r ia b le s  
Number o f con tinuous la te n t  v a r ia b le s
Observed v a r ia b le s  in  the a n a ly s is

V l V2 V3 V4
C lu s te r v a r ia b le  V6

1037
410

V5

Estim a to r
In fo rm a tio n  m a tr ix
Maximum number o f i te r a t io n s
Convergence c r i t e r io n

MUMLM 
EXPECTED 1000 

0 .100D-05

P a g e  ะ 1
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Maximum number o f s teepes t descent i te r a t io n s  20
Inpu t data f i l e (ร)

E ะ\n o r th l7 . da t
Inpu t data form at FREE

E : \ R U N M P L U S \ 1 2 j u l y \ N O R T H 1 7 . O U T

SUMMARY OF DATA
Number o f c lu s te rs  27

Size (ร) C lu s te r ID w ith  S ize ร
25 11501
26 11801
27 6201
29 31701
32 13601 53701
33 5202 6102
34 5004
36 4804 11601 6002
37 5905 5806
38 5701
39 5510
40 4904
41 114 01
42 14901 4604 5302
45 5605
48 4507 5101
49 4705
52 14806
58 5411

Quasi-average c lu s te r s ize  38.345
Estim ated In t ra c la s s  1C o rre la tio n s

In t ra c la s s
V a r ia b le C o r re la t io n V a r ia b le
VI 0.307 V2
V4 0.496

In tra c la s s

0.052

In t ra c la s s  
V a r ia b le  C o r re la t io n
V3 0.067

SAMPLE STATISTICS
NOTE: The sample between and w ith in  cova riance  m a trices  are d e fin e d  in

fo rm u las 197 and 198, re s p e c t iv e ly , in  the Mplus U se r's  Guide.

NUMBER OF CLUSTERS: 27

SAMPLE STATISTICS FOR BETWEEN

Means
VI V2 V3 V4 V5

1 51.228 3.332 3.149 1.936 2.293

Covariances
VI V2 V3 V4 V5

P a g e :  2
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VI 1029.962
V2 7.942 0.581
V3 5.343 0.292 0.320
V4 60.422 -0 .016 0.490 10.649
V5 73.790 0.435 0.874 13.104 21.308

C o rre la t io n s
VI V2 V3 V4 V5

VI 1.000
V2 0.325 1.000
V3 0.294 0.678 1.000
V4 0.577 -0 .006 0.266 1.000
V5 0.498 0.124 0.335 0.870 1.000

SAMPLE STATISTICS FOR WITHIN

Means
VI V2 V3 V4 V5

1 0.000 0.000 0.000 o.coo 0.000

Covariances
VI V2 V3 V4 V5

VI 58.306
V2 0.471 0.189
V3 0.380 0.025 0.086
V4 0.122 0.005 0.000 0.285
V5 0.260 0.011 0.005 0.173 1.428

C o rre la t io n s
VI V2 V3 V4 V5

VI 1.000
V2 0.142 1.000
V3 0.170 0.198 1.000
V4 0.030 0.021 0.002 1.000
V5 0.029 0.022 0.014 0.271 1.000

THE MODEL ESTIMATION TERMINATED NORMALLY

TESTS OF MODEL FIT 
Chi-Square Test o f  Model F i t

2.555*
0.2753 
0.429

Value
Degrees o f Freedom 
P-Value
S ca lin g  C o rre c tio n  Facto r 

fo r  MUMLM
* The ch i-squ a re  va lue  fo r  MLM, MLR, MLMV, WLSM and WLSMV cannot be used fo r  

ch i-squ a re  d if fe re n c e  te s ts .  MLM and MLR ch i-squa re  d if fe re n c e  te s t in g  is  
desc ribed  on page 360 in  the Mplus U se r's  Guide.

Chi-Square Test o f Model F i t  fo r  the Base line  Model

P a g e :  3
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Value 453.873
Degrees o f Freedom 20
P-Value 0.0000

CF I/TL I
CFI 0.999
TLI 0.987

KMSEA (Root Mean Square E rro r Of Approx im a tion )
Estim a te 0.016

SRMR (S tanda rd ized Root Mean Square R es idua l)
Value fo r  Between 
Value fo r  W ith in

0.000
0.009

MODEL RESULTS
Estim ates S.E. E s t . /S .E . s td

W ith in Level
VI ON

V2 1.978 0,267 7.409 1.978
V3 3.842 C.344 4.554 3.842

V2 ON
V3 0.293 0.034 8.682 0.293V 4 0.014 0.015 0.922 0.014V5 0.005 0.006 0.908 0.005

V3 ON
V4 -0 .001 0.012 -0 .080 -0 .001V5 0.004 0.003 1.119 0.004

V4 ON
V5 0.121 0.012 10.463 0.121

Variances
V5 1.428 0.079 18.184 1.428

Residua l Variances
VI 55.915 2.554 21.890 55.915V2 0.181 0.006 31.337 0.181V3 0.086 0.003 26.782 0.086V4 0.264 0.014 19.034 0.264

Between Level
VI ON

V2 107.590 89.857 1.197 107.590V3 -120.630 111.372 -1 .083 ★ ★ ไ*:'*'
V4 18.067 9.461 1.910 18.067
V5 -5 .063 4.372 -1 .158 -5 .063

V2 ON
V3 1.228 0.161 7.609 1.228V4 -0 .105 0.080 -1 .300 -0 .105V5 0.036 0.058 0.613 0.036

V3 ON

StdYX

c. 113 
0.147

0.198
0.017
0.015

-0.002
0.015

0.271

1.000

0.959
0.9601.000
0.926

0.162
-0 .272
0.366

-0.224

0.948
-0 .537
0.254

P a g e :  4
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V4 -0 .039
V5 0.069

V4 ON
V5 0.650

Means
V5 2.293

In te rc e p ts
VI 49.247
V2 -0 .414
V3 3.066
V4 0.445

Variances
V5 0.518

Residua l Variances
VI 1.262
V2 0.001
V3 0.005
V4 0.051

R-SQUARE
W ith in  Leve l

Observed
V a r ia b le R-Square
VI 0.041
V2 0.040
V3 0.000
V4 0.074

0.049 -0 .791 -0 .039 -0
0.032 2.171 0.069 0

0.046 14.034 0.650 0

0.061 37.752 2.293 3

69.861 0.705 49.247 9
0.521 -0 .795 -0 .414 -4
0.028 108.442 3.066 39
0.082 5.438 0.445 0

0.023 22.240 0.518 1

8.212 0.154 1.262 0
0.002 0.765 0.001 0
0.001 3.879 0.005 0
0.022 2.314 0.051 0

Between Level 
Observed
V a r ia b le  R-Square
VI 0.950
V2 0.880
V3 0.175
V4 0.812

Beg inn ing Time: 12:40:08
Ending Time: 12:40:08

Elapsed Time: 00:00:00

MUTHEN & MUTHEN 
3463 S toner Ave.
Los Angeles, CA 90066
T e l: (310) 391-9971
Fax: (310) 391-8971
Web: www.StatModel.com  
Support: Support@StatModel.com
C opyrigh t (c) 1998-2003 Muthen & Muthen

256
634

901

184

7oU
237 

. 855

.000

.050.120

.825

.188

P a g e  : 5

http://www.StatModel.com
mailto:Support@StatModel.com
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Mplus VERSION 2.13  
MUTHEN & MUTHEN 
09/27/2004 12:41 PM
INPUT INSTRUCTIONS

TITLE: Th is is  an example o f a tw o - le v e l 
pa th  a n a ly s is  model

DATA: F i le  is  'E : \ s o u th l7 .d a t ';
VARIABLE: NAMES ARE v l  v2 v3 v4 v5 v6;

CLUSTER is  v6;
ANALYSIS: TYPE = TWOLEVEL;
MODEL:

%BETWEEN
v l on v2 -v5 ;
v2 on v3 -v5 ;
v3 on v4 v5 ;
v4 on v5 ;

TW I THIM%
v l on v2 -v3 ;
v2 on v3 -v5 ;
v3 on v4 v5;
v4 on v5;

OUTPUT: SAMPSTAT STANDARDIZED;

INPUT READING TERMINATED NORMALLY

This is  an example o f a tw o - le v e l 
path a n a ly s is  model
SUMMARY OF ANALYSIS
Number o f groups 
Number o f  obse rva tio n s
Number o f y -v a r ia b le s  
Number o f x -v a r ia b le s
Number o f con tinuous la te n t  v a r ia b le s
Observed v a r ia b le s  in  the ana ly s is

VI V2 V3 V4
C lu s te r v a r ia b le  V6

E s tim a to r
In fo rm a tio n  m a tr ix
Maximum number o f i t e r a t io n s
Convergence c r i t e r io n
Maximum number o f s teepes t descent i te r a t io n s

696
410

V5

MUMLM 
EXPECTED 1000 

0 .100D-05 20

P a g e  : 1
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Input data f i l e  (ร)E ะ \s o u th l7 .dat
Input data format FREE

SUMMARY OF DATA
Number o f c lu s te rs  18

Size (ร) C lu s te r ID w ith  S ize ร
23 11101
24 2001
27 53401
30 2902
36 3202
38 2407
39 2603 11001 2803 2505
40 2111 2702
41 3104
45 14501 1903
47 3010
50 2302
54 22C4

Quasi-average c lu s te r srze 38.565
Estim ated In t ra c la s s  1C o rre la tio n s  fo r  the Y Var ia b le 3

In tra c la s s In tra c la s s
V a r ia b le C o r re la t io n V a ria b le  C o r re la t io n V a r ia b le
VI 0.455 V2 0.064 V3
V4 0.253

In t ra c la s s
C o r re la t io n

0.113

SAMPLE STATISTICS
NOTE: The sample between and w ith in  cova riance m a trices  are d e fin e d  in

fo rm u las 197 and 198, re s p e c t iv e ly , in  the Mplus U se r's  Guide.

NUMBER OF CLUSTERS: 18

SAMPLE STATISTICS FOR BETWEEN

Means
VI V2

1 50.247 3.340

Covariances
VI V2

VI 1747.066
V2 20.289 0.827
V3 17.241 0.531
V4 27.210 -0 .099
V5 111.367 0.415

V3 V4 V5
3.130 1.941 2.334

V3 V4 V5

0.535
0.156 4.078
0.700 9.564 27.718

P a g e :  2
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C o rre la t io n s
VI V2

VI 1.000
V2 0.534 1.000
V3 0.564 0.798
V4 0.322 -0.054
V5 0.506 0.087

SAMPLE STATISTICS FOR WITHIN

Means
VI V2

1 0.000 0.000

Covariances
VI V2

VI 55.093
V2 0.497 0.229
V3 0.434 C.048
V4 0.068 0.021
V5 0.462 0.04 4

C o rre la t io n s
VI V2

VI 1.000
V2 0.140 1.000
V3 0.194 0.333
V4 0.017 0.082
V5 0.054 0.080

V3 V4 V5

1.000
0.106
0.182

1.000
0.900 1.000

V3 V4 V5
0.000 0.000 0.000

V3 V4 V5

0.091
0.008
0.013

0.295
0.158 1.316

V3 V4 V5

1.000
0.048
0.039

1.000
0.254 1.000

THE MODEL ESTIMATION TERMINATED NORMALLY

TESTS OF MODEL FIT 
Chi-Square Test o f Model F i t

Value 5.902*
Degrees o f Freedom 2
P-Value 0.0512
S ca lin g  C o rre c tio n  Fac to r 0.213

fo r  MUMLM
* The ch i-squ a re  va lue fo r  MLM, MLR, MLMV, WLSM and WLSMV cannot be used fo r  

ch i-squa re  d if fe re n c e  te s ts .  MLM and MLR ch i-squa re  d if fe re n c e  te s t in g  is  
described  on page 360 in  the Mplus U se r's  Guide.

Chi-Square Test o f Model F i t  fo r  the  Base line  Model
Value 455.854
Degrees o f Freedom 20
P-Value 0.0000

CF I/TL I

P a g e :  3
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CFI 0.991
TLI 0.950

RMSEA (Root Mean Square E rro r Of Approxim ation )
Estim a te  0.053

SRMR (S tandard ized Root Mean Square Residua l)
Value fo r  Between 0.000
Value fo r  W ith in  0.011

MODEL RESULTS
Estimates S.E. E s t . /S .E . s td StdYX

W ith in  Leve l
VI ON

V2 1.318 0.550 2.399 1.318 0.085V3 4.083 0.545 7.487 4.083 0.166
V2 CN

V3 0.520 0.071 7.373 0.520 0.328V4 0.046 0.010 4.710 0.046 0.052V5 c. 022 0.006 4 . 043 0.022 0.054
V3 ON

V4 0.023 0.024 0.933 0.023 0-041V5 0.007 0.007 1.000 0.007 0.028
V4 ON

V5 0.120 0.014 8.868 0.120 0.254
Variances

V5 1.316 0.157 8.368 1.316 1.000
Residua 1 Variances

VI 52.666 2.778 18.960 52.666 0.956V2 0.202 0.012 16.903 0.202 0.882V3 0.091 0.005 16.632 0.091 0.997V4 0.276 0.018 15.073 0.276 0.935
Between Level
VI ON

V2 -31.096 312.043 -0 .100 -31.096 -0 .485V3 59.510 326.992 0.182 59.510 0.464V4 -33.752 124.354 -0 .271 -33.752 -0 .496V5 15.126 40.013 0.378 15.126 0.390
V2 ON

V3 1.030 0.099 10.438 1.030 0.587V4 -0 .354 0.459 -0 .771 -0 .354 -0 .789V5 0.113 0.154 0.734 0.113 0.652
V3 ON

V4 -0 .223 0.131 -1 .708 -0 .223 -0 .452V5 0.106 0.041 2.558 0.106 0.614
V4 ON

V5 0.356 0.024 14.788 0.356 0.941
Means

P a g e :  4
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V5 2.334

In te rc e p ts
VI -1 .939
V2 0.539
V3 3.317
V4 1.110

Variances
V5 0.685

Residua l Variances
VI 14.021
V2 0.000
V3 0.010
V4 0.011

R-SQUARE 
W ith in  Leve l 

Observed
V a r ia b le  R-Square
VI 0.044
V2 C.118
V3 0.003
V4 0.065

Between Leve l
Observea
Varj ab le  R-Square
VI 0.680
V2 0.972
V3 0.089V4 0.886

Beg inn ing Time: 12:41:55
Ending Time: 12:41:56

Elapsed Time: 00:00:01

MUTHEN & MUTHEN 
3463 S toner Ave.
Los Angeles, CA 90066
T e l: (310) 391-9971
Fax: (310) 391-8971
Web: www.StatModel.com  
Support: Support@StatModel. com
C opyrigh t (c) 1998-2003 Muthen

078 29.996 2.334 2.821

228 -0 .011 -1 .939 -0 .293
770 0.700 0.539 4.328
149 22.273 3.317 30.911
077 14.408 1.110 3.545

012 58.468 0.685 1.000

718 1.197 14.021 0.320
003 0.157 0.000 0.028
003 3.851 0.010 0.911
009 1.305 0.011 0.114

Muthen

0

69000

0

11000

&

P a g e :  5
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Mplus VERSION 2.13  
MUTHEN & MUTHEN 
09/19/2004 7:34 AM
INPUT INSTRUCTIONS

TITLE: Th is is  an example o f a tw o - le v e l 
path a n a ly s is  model

DATA: F i le  is  'E : \n o r th e a s t l7 .d a t ';
VARIABLE: NAMES ARE v l  v2 v3 v4 v5 v6;

CLUSTER is  v6;
ANALYSIS: TYPE = TWOLEVEL;
MODEL:

%BETWEEN%
v l  OI1 v2 -v5 ; 
v2 on v3 -v5 ; 
v3 on v4 v5; 
v4 on v5;

%WITHIN%
v l Oil v2 -v3 ; 
v2 on v3 -v5 ; 
v3 on v4 v5; 
v4 on v5;

OUTPUT: SAMPSTAT STANDARDIZED;

INPUT READING TERMINATED NORMALLY

This is  an example o f a tw o - le v e l 
path a n a ly s is  model
SUMMARY OF ANALYSIS
Number o f groups 
Number o f  obse rva tions
Number o f y -v a r ia b le s  
Number o f x -v a r ia b le s
Number o f con tinuous la te n t  v a r ia b le s
Observed v a r ia b le s  in  the a n a ly s is

V l V2 V3 V4
C lu s te r v a r ia b le  V6

2033
410

V5

E s tim a to r
In fo rm a tio n  m a tr ix
Maximum number o f i te r a t io n s
Convergence c r i t e r io n

MUMLM 
EXPECTED 1000 

0 .100D-05

P a g e :  1



Maximum number o f s teepes t descent i te r a t io n s  20
Inpu t data f i l e  (ร)

E :\n o r th e a s t l7 .dat
In pu t data fo rm a t FREE-

E : \ R U N M P L U S \ 1 2 j u l y \ N O R T H E A S T 1 7 - l . O U T

SUMMARY OF DATA
Number o f c lu s te rs  56

.ze (ร) C lu s te r ID w ith Size ร
18 53801
19 14001 12601
22 13901 12502 12201
23 9902
24 12701
25 12902 12001
26 12101
28 7101
29 15002
30 47402
31 97 04
32 12301 6905
33 9602 10001 13101 11902
35 8401
36 9503 8602
37 6803
38 9302
39 8502

7002
6706 7604 13201 9403 8102 8201 8302

40 7702 7201
41 7903
42 9204 7507 7302
43 12801 12401 8003
44 9801 6306 6405
45 9105 7802
46 13001
47 6606
48 8706
49 6502
50 8903
51 9003
52 8804

Quasi-average c lu s te r  s ize  36.265
Estim ated In t ra c la s s  C o rre la tio n s  fo r  the Y V a ria b le s

In t ra c la s s  
V a r ia b le  C o r re la t io n

In tra c la s s  
V a r ia b le  C o r re la t io n

In t ra c la s s  
V a r ia b le  C o r re la t io n

VI
V4

0.471
0.404

V2 0.043 V3 0.071

SAMPLE STATISTICS
NOTE: The sample between and w ith in  covariance m a trices  are d e fin e d  in

fo rm u las 197 and 198, re s p e c t iv e ly , in  the Mplus U se r's  Guide.

NUMBER OF CLUSTERS: 56

P a g e :  2
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SAMPLE STATISTICS FOR BETWEEN

Means
VI V2

1 49.004 3.325

Covariances
VI V2

VI 1717.846
V2 9.741 0.460
V3 7.396 0.090
V4 77.438 0.972
V5 163.594 1.861

C o rre la t io n s
VI V2

VI 1.000
V2 0.347 1.000
V3 0.309 C.230V 4 0.641 0.4 92
V5 0.717 0.4 98

SAMPLE STATISTICS FOR WITHIN

Means
VI V2

1 0.000 0.000

Covariances
VI V2

VI 52.543
V2 0.016 0.176
V3 0.360 0.013
V4 0.052 0.012
V5 0.197 -0 .006

C o rre la t io n s
VI V2

VI 1.000
V2 0.005 1.000
V3 0.167 0.104
V4 0.012 0.050
V5 0.024 -0 .013

V3 V4 V5
3.162 1.608 2.208

V3 V4 V5

0.334
0.613
1.279

8.504 
14.348 30.345

V3 V4 V5

1.000 
0.364 
0.402

1.000
0.893 1.000

V3 V4 V5
0.000 0.000 0.000

V3 V4 V5

0.089
0.001
0.007

0.337
0.168 1.239

V3 V4 V5

1.000
0.009
0.020

1.000
0.260 1.000

THE MODEL ESTIMATION TERMINATED NORMALLY

TESTS OF MODEL FIT

P a g e :  3
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Chi-Square Test o f Model F it
Value 1.081*
Degrees o f Freedom 2
P-Value 0.5799
S ca lin g  C o rre c tio n  Fac to r 0.897

fo r  MUMLM
* The ch i-squa re  va lue  fo r  MLM, MLR, MLMV, WLSM and WLSMV cannot be used fo r  

ch i-squa re  d if fe re n c e  te s ts .  MLM and MLR ch i-squa re  d if fe re n c e  te s t in g  is  
described  on page 360 in  the Mplus U se r's  Guide.

Chi-Square Test o f Model F i t  fo r  the Base line  Model
Value 493.574
Degrees o f Freedom 20
P-Value 0.0000

CFI/TLI
CFI 1.000
TLI 1.019

RMSEA (Root Mean Square E rro r Of Approx im ation )
Estim a te  0.000

3RMR (S tanda rd ized Root Mean Square Res idua l)
Value fo r  Between 0.000
Value fo r  w ith in  0.006

MODEL RESULTS
Estimates S.E. E s t . /S .E . s td StdYX

W ith in  Leve l
VI ON

V2 -0 .208 0.361 -0 .578 -0 .208 -0 .012
V3 4.096 0.500 8.201 4.096 0.168

V2 ON
V3 0.146 0.030 4.891 0.146 ■ 0.104
V4 0.041 0.018 2.297 0.041 0.057
V5 -0 .011 0.008 -1 .363 -0 .011 -0 .030

V3 ON
V4 0.002 0.009 0.217 0.002 0.004
V5 0.005 0.003 1.564 0.005 0.019

V4 ON
V5 0.136 0.007 20.548 0.136 0.260

Variances
V5 1.239 0.123 10.072 1.239 1.000

Residual Variances
VI 51.070 1.622 31.491 51.070 0.972
V2 0.174 0.007 26.113 0.174 0.986
V3 0.089 0.002 41.653 0.089 1.000
V4 0.314 0.010 30.289 0.314 0.932

Between Leve l

P a g e :  4
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V I  ON
V2 -4.184 13.430 -0 .312 -4 .184 -0 .055
V3 -0 .772 9.864 -0 .078 -0 .772 -0 .009
V4 -1 .626 2.703 -0 .602 -1 .626 -0 .114
V5 6.714 1.761 3.813 6.714 0.888

V2 ON
V3 -0 .021 0.186 -0 .113 -0 .021 -0 .019
V4 0.040 0.066 0.608 0.040 0.215
V5 0.046 0.027 1.671 0.046 0.461

V3 ON
V4 -0 .007 0.046 -0 .146 -0 .007 -0 .039
V5 0.047 0.020 2.336 0.047 0.512

V4 ON
V5 0.487 0.035 13.829 0.487 0.920

Means
V5 2.208 0.076 28.934 2.208 2.465

In te rc e p ts
VI 53.144 58.108 0.915 53.144 7.842
V2 3.226 0.541 5.968 3.226 36.451
V3 3.069 0.031 100.270 3.069 37.305
V4 0.532 0.084 6.341 0.532 1.121

Variances
V5 0.803 0.128 6.291 0.803 1.000

Residual Variances
VI 20.382 2.858 7.132 20.382 0.444
V2 0.004 0.002 2.106 0.004 0.571
V3 0.005 0.001 5.417 0.005 0.773
V4 0.035 0.006 5.691 0.035 0.154

R-SQUARE 
W ith in  Leve l

Observed
V a r ia b le  R-Square
VI
V2
V3
V4

0.028
0.0140.000
0.068

Between Leve l
Observed
V a r ia b le  R-Square
VI
V2
V3
V4

0.556
0.429
0.227
0.846

Beg inn ing Time: 
Ending Time: 

Elapsed Time:
07 ะ 34 : 45 
07:34:45  00:00:00

P a g e :  5
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ทำงานในตำแหน่ง นักวิชาการ สาขาคณิตศาสตร์ประถมศึกษา สถาบันส่งเสริมการสอนวิยาศาสตร์และ 
เทคโนโลยี
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