11

2526)

@

o Ol B~ W N

.. 2542

22

MLwiN

(Holistic Scoring Rubric: HSR)
LISREL

. 2042 4

23

| 2545)



B2

. 2531)
(2537)

53 2
4

‘ &

)
27 o
3 1)

6 2

(2544)

12



10

) ( 4 2543) 14
53 .. 2542
6
2548
7 22
1I 1I1 1 i 1] n
(Quality) (Paton, 1999;

Gummesson, 1990)
(European Organization for Conformity Assessment; EQTC)

(2547)
Computing
Dictionary (2004)
WordNet Dictionary' (2004) (degree of
excellence)
Dilts (2004) University of Waterloo
(1) (Customer-based)
(Fitness for use)
(2) (Manufacturing-based)
(3) (Product-based)
(4) (Value-hased)

(5) (Transcendent)
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Dilts

(Airlines) On-time, comfortable, low-costservice

Correctdiagnosis, minimum waittime, lower cost,
(Health Care)

security
(Food Services) Good product, fastdelivery, good environment

(Postal Services) fast delivery, correctdelivery, costcontainment

(Academia) Proper preparation for future, on-time knowledge delivery
(Consumer Products) Properly made, defect-free, cost effective
(Insurance) Payoffon time, reasonable cost
(Military) Rapid deployment, decreased wages, no graft
(Automotive) Defect-free
(Communications) Clearer, faster, cheaperservice
(Characteristics)

(Fit for purpose)



112

12



1. ' (Academic achievement

Academic performance)

2. (Learning performance)
3. ! (Scholastic achievement)
4, (Academic

and nonacademic characteristics)
5. (Total learning

achievement)

6. (Achievementbehavior)
7. (School performance)
8. ' (School achievement)

10. /

11.
12.
13.
14. ' '

(Educational outcomes)

15. 1 " (Educational attainment)

13

Borland & Howsen. 2003; Gonzalez-Pienda,
Nunez & Gonzalez-Pumariega, 2002; McMillen,
2001; Gerber, Finn & Achilles, 2001; Ma, 2001 ;
Sallis, McKenzie & Kolody, 1999; Guay, Boivin &
Hodges, 1999; Otwell & Mullis, 1997; Tucker,
Harris & Brady, 1996; Griffith, 1996; Westerman
& La Luz, 1995;

Carrell & Menzel. 1997,

Rapport, Scanlan & Denney, 1999; Schaefer &
McDermott. 1999;

Hay, Ashman & Van Kraayenoord, 1998;

(2539)

Leondari & Gialamas, 2002;
Bradley & Gilkey. 2002; Williams, Radin &
Coggins, 1996;
Dunn & Harris, 1998; Okagaki & Frensch, 1998;
Halle, Kurtz-Costes & Mahoney, 1997; Shumow,
Vandell & Kang, 1996; Westhury, 1994;

(2544, 2545)

(2542);
(2543)

(2545)

(2544, 2545)

" (2544)
Flouri & Buchanan. 2004; Zellman & Waterman.
1998; Cheng, 1996.

McNiece, Bidgood & Soan, 2004.
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(Grade Paint Average: GPA)

(Added value)

2542)

12

(Gain score)

3
7 1)
3
4
5) 6)
)
( ,
@) 2
)

(4) (Gain score Added value)

4



L ! (1) (
(Academic achievement )
Academic (2) (

performance)

(Cut-pointscore)

(2)
/
3.
/ (Composite score)
s
(Weighted)
(Non-weighted)
5.
(Gain score or / 2 (
added value) )
2
4 @
0 40
/ (Total score)

/ (3) (Composite score)

15



Z -3 13
' " 7
()
@) @
)
@ o)
©) (7
(Composite  score)
(Linear equation)
(Confirmatory Factor Analysis: CFA) LISREL
2 (Holistic Scoring Rubric: HSR)
(QPS score) (Linear
combination)
HSR  Holistic Scoring Rubric ( ) HSR

(San Mateo County Office of Education,
2004; Chicago Board of Education, 2000; Graduate School of Education and Information
Studies, 1999; Herman, Aschbacher & Winters, 1992)

http:/www.watpon.com  Nitko (1994 ' , 2544)
Scoring Rubric


http://www.watpon.com

17

(Rating scale)
(Checklist) 03 14

3 (Rubric)

Scoring ~ Rubric
(Performance assessment) (Chicago Board of Education, 2000)
2 (Task) (Rubric)

Performance Assessment =task + rubric

(Task) ! (Product) (Performance)
(Extended written response to a question)
(Critical thinking skills)

] ] ! 1 !

(Holistic Scoring Rubric: HSR)

HSR  Holistic Scoring Rubric
1
(Definitions) (Examples) (Attributes)
(Rating scale)
(Chicago Board of Education, 2000)

Herman, Aschbacher & Winters (1992) HSR Holistic
Scoring Rubric 4

L Scoring rubric (Traits) (Dimensions)
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2. Scoring  rubric (Definitions) (Examples)

3. Scale (values)
4, (Standards)
Scoring rubric (Numerical)
(Qualitative)
Scale points (Chicago Board of Education, 2000)
: : (Not yet, developing, achieving)
, : (Emerging, developing, achieving)
s \ (Novice, apprentice, proficient,
distinguished)
, , : (No evidence,
minimal evidence, partial evidence, complete evidence)
California’s math rubrics ~ scales (Numerical)
(Qualitative)
L (Unable to begin effectively)
2. (Begins,but fails to complete problem)
3 (Serious flaws but nearly satisfactory)
4, (Minor flaws but satisfactory)
) (Competent response)
6. (Exemplary response)
6 7
100
8l 80 82
(poor) (excellent)
(Rating scales) (Points)

;o (Chicago Board of Education, 2000)
- Scale scale
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- Scale ( )

(Inter-rater reliability)
- Scale

Scale
(Product) (Performance)

scale

HSR Holistic Scoring Rubric  San
Mateo County Office of Education (2004)

(Multimedia Project Scoring Rubric) http://pbimm.k12.ca.us 5

5 HSR Mateo
County Office of Education (2004)

(Score levels) (M ultim edia) (Collaboration) (Content)


http://pblmm.k12.ca.us

20

(Score levels) (M ultimedia) (Collaboration) (Content)
4 3 Ai
f
3 2
2
1
1
(
)
(Total score) (Multimedia score) (Collaboration score) (Contentscore)

Graduate School of Education & Information Studies, UCLA (1999)
HSR (Problem solving task)



tntruftfltni titnjifin

affltMiwnwify -

6 5 HSR

(Problem solving task) Graduate Schoolof Education &Inform ation

Studies, UCLA (1999)

(Score levels) (Response)
4
J
3
1
1
2
Y ?
: l ]
¥
1 / 1
1
!
! 71
l
?
0 17 1
1 1 ?
]
) 1 )
HSR pilot test

(Product) (Performance) HSR ' '
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(Consistency)
(Relibility)
(Meaningful data)

(Uniform
scoring)

3 ' LISREL

31
(Confirmatory Factor Analysis: CFA)

(Linear equation) CFA
CFA

(Exploratory Factor Analysis: EFA)
CFA EFA

CFA EFA
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(Component variable) (Factor
scales)

Z=X- XISD

(Goodness of At Index: GFI)

LISREL CFA
LISREL ,

32 LISREL
(LISREL) 3 . 2538)

(Causal Structural Model)
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(Factor Analysis) (Path analysis)
(Parameter Estimation)
(Econometric)
(Model Specification) (Model Identification)
(Parameter Estimation)
(Goodness of Fit Test)
(Model Validation) (Model Adjustment) (
, 2538)
(Linear structurai Relationship Model)
(LISREL Model)
2
(Measurement Model) (Structural Equation Model)
(Observed Variable) (Latent Variable)
2
(Confirmatory Factor Analysis)
®
(Factor Analysis)
(Path Analysis)
( , 2538)

(Causal Relationship)
(Recursive or Non-recursive) (Multicollinearity)
1



.
3 » X3
o4 x4
%
L._
I ]
1
(Linear) (addition)
2
(Endogenous Variables)
3
4

25

¥ ; “Q

~—" '

Ly3 1« £3

I ]

(Joreskog & Sorbom, 1989)

(Causal Relationships)

(Independence)

(Exogenous Variables)
(error)
(Time Series data) 1 2
(Time lag)
@
)



2
(Stochastic Relationship)
(Deterministic Relation)

1 - (Chi-Square: X2 —

GH

GH
AGF

(Goodness of Fit Index: GFI)

GHl
Grl 1
(Adjusted Goodness of Fit Index: AGFI)

Gl

26
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4, - (Relative chi-square: x 2af)
2
4 MLWiN
20
1) (  2543;
, 2541; , 2540, , 2540; , 2539;
, 2538; , 2529; Childs & Mckey, 2001; 1 & Harris, 1993;
Zellman & Waterman, 1998; Shumow, Vandell & Kang, 1996; Griffith, 1996); (2)
( , 2540; Wentzel, 1998; Okagaki & Frensch, 1998; Halle, Kurtz-
Costes & Mahoney, 1997; Westerman & La Luz, 1995); (3) (
, 2538); (4) Contrast Analysis ( , 2532; Gottfredson,
Birdseye & Marciniak, 1995); (5) ( , 2533); (6)
( , 2539); (7) (Calawell & Ginther,
1996); (8) T-test (Achilles, Bain & Finn, 1998); (9) (American Teacher,
2001; Blatchford, Kutnick & Baines, 2001; Zetlin, 1998); (10) Cohort Analysis (Pungello,
Burchinal & Kupersmidt, 1996) (Multiple
regression analysis: MRA) MRA
MRA
(" , 2532, 2535; Rashash et al., 2004; Goldstein, 1995, 2003; Raudenbush &

Bryk, 2002; Snijders &Bosker, 1999)

(Multilevel Model Analysis: MMA)
MMA MRA
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41

(Multilevel Analysis)
(Multilevel Linear Models Analysis)
(Hierarchical Linear Model Analysis)
(Random-Coefficient Regression Models Analysis)

2
(" , 253b)
(Hierarchy)
(Multilevel analysis)
( , 2542)
411 (Multilevel data structures)
(Multilevel) (Hierarchy)
Social, medical biological
subject
4 (Unit)
(level 1)
(level 2) (level 3)
(level 4) (nested)

term  cluster population Snijders & Bosker



(1999)

412

29

term (Unit)
8
Term (2 )

Level 2 Level 1
Macro-level units Micro-level units
Macro-units Micro-units
Primary units Secondary units
Clusters Elementary units
Level-2 units Level-1 units

Macro Micro( 2 )

Level 2 Level 1
(Schools) (Teachers)
(Classes) (Pupils)
(Neighborhoods) (Families)
(Firms) (Employees)

(Jawbones) (Teeth)
(Families) (Children)
(Litters) (Animals)

(Doctors) (Patients)

(Subjects) (Measurements)
(Interviewers) (Respondents)

(Judges) (Suspects)

(Consequences of ignoring a multilevel structure)

(2532)



1
/
2
(Aggregation  bias)
(Within group  variability)
(Raudenbush &Bryk, 2002)
MLWIN (Relationship)
(Outcome ~ Response variable)
16 (Exam score) (Predictor ~ Explanatory variable)
(London Reading Test score  LRT score)
1 (School level)

(Pupil Tevel)

30



mean LRT score

(Variation)

413

fit

3l

(School-level ~ aggregate analysis) ~ mean exam score
Ordinary regression

(Pupil-level analysis) (average relationship)
4,059
term
Generalization
treat (Random sample)

Bryk & Raudenbush (1992), Longford (1993)  Goldstein (1995, 2003)

MLwiN

(Regression ling)

(Levels of a data structure)

: 1
(Exam score) 13

score)

(Level 1 variation)



(Graph point)

32

(A pair of value)

scatter (Random variation)
(Units)
(Summary)
3 4
4 parallel
l"' .
3 L
B A | .~
score 3-
S o
LRT score
3 (Level 2 variation in school summary lines)
3 Intercept intercept
(Level 2 variation)
(Units) (Random sample)
3 (Exam
score) (LRT  score)
(Constant) (Simple
level 2 variation)
vary 4

(LRT score)

(Complex level 2 variation)



score '3
I4J"" T 1"' I 1
Melh 1ot 7 3

LRT score

4 (Complex level 2 variation)

Intercept ~ Slope
4.14 3
(Statistical parameters)

(Greek letters) Snijders &
Bosker (1999) 9
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9 3
a Alpha
P Beta
y Gamma
Delta
Eta
G Theta
A Lambda
M Mu
Pi
P Rho
(7 Sigma
T Tau
e Phi
X Chi
Q Omega
Y Capital sigma
T Capital tau
Snijders & Bosker (1999) 3
2 3 (level 1)
(level 2) (level 3) (Dependent
variable) 3 YiK I (pupil
level-one unit /), j (class level-two unitj) Kk
(School level-three unit K) (Explanatory variable) 1

(Regression model)

Yk~ Pok + Pirijk + Rik

PA  intercept  level-two unitj  level-three unit K
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Intercept level-two model
Pojk -~ Al + Ok

0k intercept  level-three unit K
Intercept level-three model

Nk - Tooo + Vook

Residuals 3 (Variability) 3
(Variance)

Var RIK = (T2 Var( (1) = T2 Var(vod = (p2

(Total variance) level-1 units cr+
2+ (p2 (Population variance) level-2 units
TH(p2 3l y 10
| Sl AD &
Goldstein (1995) 3
1 (Level 1) (Occasion) 2 (Level 2)
(Individual) 3 (Level 3) (District) (Response variable)
1 , (Attitudes to abortion)
(Explanatory variable) (Political party allegiance)
(Self-assessed social class) ~ (Gender)  (Age)
(Religion) (Year) 3
Yik  ~  fio + (Pl ik P'PAilkt PonOIK) + (@4Mijk+ PsPSiik+ PerGilk )

+ (vk+ Ujk+ eijk)

3 ) Random part
10



10

Parameter

Fixed:

Constant

Religion: R. Catholic
Protestant

Other

Year: 1984
1985

1986

Age
Age XR. Catholic
Age X Protestant

Age X Other

Random:

Level 3

Level 2

Level 1

V'eo
M eol
Gea
N e03
~eod
o

"eob

-2 (log-likelihood)

Estimate (S.E.)

A

0.32

-0.80 (0.18)

-0.27 (0.10)

-0.63 (0.13)

-0.29 (0.05)

-0.06 (0.05)

0.06 (0.05)

0.03 (0.02)

0.37 (0.04)

0.31 (0.02)

2233.5

Estimate (S.E.)

B

0.33
-0.80 (0.18)
-0.26 (0.10)

-0.63 (0.13)

-0.29 (0.48)
-0.07 (0.05)

0.05 (0.04)

0.03 (0.02)

0.21 (0.08)
0.11 (0.05)
0.03 (0.16)
0.04 (0.02)
0.05 (0.02)
0.05 (0.02)

0.00 (0.02)

2214.2

Estimate (S.E.)
C

0.33
-0.69 (0.18)
-0.25 (0.10)

-0.54 (0.14)

-0.29 (0.05)
-0.07 (0.05)

0.05(0.04)

0.013 (0.005)
-0.036 (0.010)
-0.014 (0.007)

-0.023 (0.008)

o

03 (0.02)

o

34 (0.04)

0.21 (0.03)

o

10 (0.04)
0.03 (0.02)
0.04 (0.02)
0.05 (0.02)
0.05 (0.02)

0.00 (0.02)

2198.7

36
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10 (Between-occasion)

(Between-individual) 3 (Level 3
variance) Likelihood ratio chi-squared 2.05 (
1.64 )
10%
X% = 337
Protestant Roman Catholic
df = 3 Chigpuared statistics 97 90 (p =0.03)
59.7 1984
Interaction B 14
BB 8.3 (P =0.04) y3 = 11.0 (p = 0.01)
Heterogeneity " Roman Catholics Protestant
Fit 2 (Between individuals)
3 (Between districts) Effect
Roman Catholics Fixed part Interactions
Interaction Effect
C : chi-squared
Interaction 161 df=3
?
Opdenakker & Van Damme (1997) 3 (level 1)
(level 2) (level 3)
(Complete data) 2 14 ) 3,192
280 b7
1Q (Mathematics ability), (Achievement
motivation)
(Response  variable)
3 (Empty three-level model) 1 1

(Model 1)
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il (Estimates) 3
Model 1 Model 2
Fixed Effects Coefficient S.E. Coefficient S.E.
Loo = Intercept 7.96 0.23 -4.55 0.50
[10 = Coefficient of IQ 0.121 0.005
Random Effects Var. Comp. S.E. Var. Comp. S.E.

Level-three variance:

(p\ = van (VOOK) 2.124 0.546 1.109 0.287

Level-two variance:

T2 = Varcy 1.746 0.226 0.701 0.116
Level-one variance:
° @2 = var (Rel) 7.816 0.186 6.910 0.165
Deviance 19009.7 18402.7
il (Total variance) 11.686
3 3
" Intraclass correlation 18 (2.124/11.686
=18 % 33 (2.214+1.746/11.686 = 33 %)
Level-three intraclass correlation
(likeness) 18
intraclass correlation (likeness)
33 level-two intraclass correlation
55 (2.124/2.124+1.746 = 55 % 0.5 0.5)
contribution two-
level model Redistribution
2 Fixed
effects
2 (Model 2) i Fixed effect  1Q
(Strong) [-ratio 24.2 (0.121/0.005) Intercept

1Q 0 effect  1Q
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(Homogeneous) Q0 /

1 Regression 3 1) within-class
regression 2) within-school/between-class regression  3) between-school regression
(Class means)
(School means) Fixed effects

12 (Estimates) 3 ithin-class, Between-
school  Between-school regression

Model 3 Model 4

Fixed Effects Coefficient S.E. Coefficient SE.
Intercept -18.16 2.66 -18.14 2.66
Coefficient o f 1Qik 0.107 0.005

Coefficient of1Qjk = 1Q jk 0.107 0.005
Coefficient of 1Q jk 0.106 0.013

CoefficientofI1Q jk- 1Q k 0.212 0.012
Coefficient of1Q & 0.039 0.028 0.252 0.025
Random Effects Var. Comp. S.E. Var. Comp. S.E.

Level-three variance:

Lo - Var(\/(ﬂ) 0.798 0.211 0.798 0.211

Level-two variance:

C 2 = var ( (]1) 0.433 0.089 0.433 0.089

Level-one variance:

AN@ = Vargk 6.893 0.164 6.893 0.164
Deviance 18324.3 18324.3
12 Within-
class, Between-school ~ Between-school Fixed parameters
(Deviation scores)
(Equivalent model) 12 3

( 9



Coefficient of 1QK - 1Q k

40

(within-class deviation

score) (Class mean)
Coefficient of 1Q Ik 1Q k (within-class deviation score)
(School mean)
Coefficient of IQ k (School mean)
v, (Within-
class regression coefficient) 0.107 , 10
3 / (Between-class/  Within-school
regression  coefficient) 0.212
3 (Between-
school regression coefficient) 0.252 3
3 3 2
3 Slope 1
(Random) 2 2 3
2 1 Random intercept 2 Random slope
1 (Snijders & Bosker, 1999)
< = Pk * Piknk - Rk 1
= auk t udk 2 Intercept
~ = SIk* Uk 2 Slope
Yoo - WK 3 Intercept
< = Yiw* ylk 3 Slope

(Model specification)
slope

slope

1 Random slope



4

13 (Estimates) 3 Random slopes
xed_Eﬁects Coefficient SE.
000 Intercept 841 0.16

=g 0cfficient of 1Q 0.050 0.005
Joefficient of pretest 0146 0011
= 0cfficient of motivation 0.032 0.008
~ Coefficient of father's educaiton 0.039 0.015
= Coefficient of gender 0221 0.106
Random Effects Var. Comp. S.E.
-three random effects:
= Var(V@ 0971 0.254
- Var 0.0024 0.0010
0.0381 0.0068
0.439 0.254
ar 0.0019 0.0010
= (A ﬂk 0.0398 0.0135
Levei-one variance:
OR = v (M) 5978 0145
Deviance 178080
13 3 Covariates ( Center
Grand means) ) pretest
2 3
Fixed part
(Single-level regression models) Random part

Grand mean centered

Slope
0.146

Intercept (p D

(Variation)
Fixed slope Pretest
3 Slope 0.0024



42

2 00019 Effet b Protest-agunnr]
Effect (i

o 7% ),

4.15 ' (Parameter estimation) \,/\ /

Random intercept model ~ Random slope model
2 1) Maximum likelihood (ML)
2) Residual (  Restricted) Maximum likelihood (REML)

Rjk 1 (K vk 2 REML
(Degrees of freedom)
(Regression parameters) ML
ML
Deviance test M. REML (Snijders &Bosker, 1999)
ML REML Algorithums

EM  (Expectation-
Maximization), ~ Fisher scoring (Longford, 1987),  IGLS (Iterative Generalized Least
Squares) (Golestein, 1995),  RIGLS (Residual ~ Restricted 1GLYS) MCMC (Markov
Chain Monte Carlo) (Zeger &Karim, 1991)

42 MLwiN

MwIN  (version 2)
(Centre for Multilevel Modeling) Institute of Education
.. 1986 Economic and social Research Council (UK)
HM (Bnk &
Raudenbush, 1986)
MLWiN HLM
MLWIN
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421 MLwIN (Version 2)
MLwiN Windows 95/ 98/ 2000/ NT/ XP
Setup.exe  CD-ROM
MIwiN.exe shortcut desktop

Pentium 166 Ram 32
MB  Hard disk 10 MB

422 MLWIN

MLWIN Min  module MLWiN
Version Mn rn - DOS MLwiN
Graphical User Interface (GUI)
(Specification)  fit
Windows 95/ 98~ NT

MLwIN share Word processor
package file (open) (save)
(Standard)
Spreadsheet Worksheet
(Column) (Variable) (Row) ! '
(Hierarchy) 4,059
Default 400 Fixed parameter Random parameter 150
5 worksheet
parameter Data input ~ output
File menu ClL, C17, C43,...
Names window
MLWIN Equations window
standard statistical notation
(Regression analysis) Multilevel

modeling http://multilevel.ioe.ac.uk


http://multil

423

2. Version
3. Website
4,

(Level)

.
Parameter

14

HLM
HLM
' 2

MLwiN

HLM
Scientific Software International (SSI)
Lincolnwood, USA

Bryk & Raudenbush,
University of Chicago (1987 Run
Dos 1997 Run

Windows) Background
Bryk & Raudenbush (1992, 2002)
HLM 5.04 for Windows (2001)
htp:/lwww.ssicentral.com/him
3
2

Univariate)
Multivariate)

44

HIM  MLwiN

MLwiN

HM  MLwiN
MLwiN
Centre for Multilevel Modeling

Institute of Education
University of London, UK

Jon Rashash (2001)
MLh  Run

Dos
MLwiN 2 for Windows (2004)
http:/fwww.multilevel.ioe.ac.uk
( Default 5 )
( Random  Fixed
parameter 150 )
( Default

400 )

3

L. Equation window


http://www.ssicentral.com/hlm
http://www.multilevel.ioe.ac.uk

10.

11.

HLM

Maximum Likelihood
Quasilikelihood estimation

Univariate
Multivariate; Continuous
Discrete; Binary  Binomial

(Hierarchical)
(Nested)

Repeated measure data

2
(Bryk & Raudenbush, 2002)

Level 1 ¥1=fi0l+ fi,1X 1+
Level 2 fig =yo0+yol 1+ @

P,i=70+r» 4

YorYoo+y, *?-70, 4r,x,

+uu+unXt+r1

45

MLwiN
2. (Graph) Residuals window
Residual
School effect
3. MCMC estimation

Maximum Likelihood  Quasilikelihood
estimation; MCMC estimation (Markov
Chain Monte Carlo)

Univariate
Multivariate; Continuous
Discrete; Binary  Binomial

(Hierarchical)
(Nested)

Cross-classified Multiple
membership

Repeated measure data, Count data

Multilevel time series data
2

(Goldstein, 1995)

Level 1 ¥1 = a + fi'X 1+ e,
al fid fi
fi,1

Level 2 fidl=fi0+ @

fi,r P +

Yil= fio+ fi,x, % ( 0+ 1K el



12.

13.

HLM
3
(Bryk & Raudenbush, 2002)
Unconditional model
Level 1 Y.k = @k+e.
Level 2 710k - p 0L+ rOk

Level 3 p Ok - Yaoo + ook

Conditional model

Level 1 Y K- 70k+ 7L\ka Ik+ 722ka2k
+..+  Plkaplt+ ek

Level 2 Tigk - P POk+X!Ppq kX ck+ rpk

Level 3 p Po0= Ypg0+ z Ypps Upok

Parameter (

(Coefficientofdetermination: R2);

t-ratio ( Fixed effect); p (
Variance-Covarinace component);
Likelihood ratio test (
)
Interactive interface

Batch mode Run MS-Dos

46

M LwiN
3
Snijders & Bosker (1999)

Level 1 YRK=p m+ P X if+ Rik

Level2 p Gk = QU+ Ok

Plik ~8I0k+ 1k
Level 3 00k - Yooo + Yok

k ~Yim + Yok

Goldstein (1995)

Yo PO+ (PXAPAX-
4P p X pik+ (Vk+ uik+ ed)

Parameter (

*

(Coefficientof determination: R2)T
t-ratio ( Fixed effect); p (
Variance-Covarinace component);

Likelihood ratio test (

)

Graphical User Interface (GUI)

(Specification) Fit

0S
95/98INTIXP
Package MS word, MS
Excel MLwiN

Share



14.

15.Specification

Run

16.Format

import

17.

(Terminology)

18.

HLM
Multinom ial Ordinal model
Multivariate model (Incomplete data)
Latentvariable analysis
Log-linear model
Poisson model
Growth curve model
Normal response
Binary/Binomial response
Meta-analysis Normal response
Repeated measure model
Windows 95/ 98/ NT/ 2000/ Me/ XP
2 Mb RAM

2 Mb Disk space

ASCII, SPSS, SAS, SYSTAT, STATA,
MINITAB, EGRET, S-PLUS, BMDP,
ACCESS, EXCEL, FOXPRO, GAUSS
Level 1 (or2 or3) coefficient

Fixed effect

Random effect

Standard error (SE)

R eliability

Empirical Bayes residuals

Bryk & Raudenbush (1992, 2002)
Shieh & Fouladi
(2003), Van den Noortgate & Onghena
(2003), Marsh & Hau (2002), Thum &
Bhattacharya (2001), Kamata (2001),
Maier (2001), Duncan etal (1997),
MacCallum, Kim .Malarkey & Kiecolt-

Glaser(1997)

47

M LwiN
Multinomial orderd model
Unordered logistic model
Multivariate response model
Growth curve model
Repeated measure model
Multilevel generalised linear model
Probitmodel (Binary response data)
Binary/Binomial response
Multilevel survival model
Event history model
Windows 95/ 98/ NT/2000/ XP
Pentium 166
32 Mb RAM
10 Mb Harddisk

ASCIl (Free format)

Fixed coefficient/ parameter/ Estimate
Random coefficient/ parameter/ Estimate
Standard error (SE)

Shinkage factor

Posterior residuals

Goldstein (1995), Snijders & Bosker
(1999) UK Lived,
Rindskopf, Sax & Stirratt (2001),
Hoeksma & Knol (2001), Hill & Goldstein

(1998), Rasch & Goldstein (1994)
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4.24 ' £
(Software package)

19
Goldstein (2003) Multilevel Statistical Models (3rcedtion)
http:/Imultilevel.ioe.ac.uk

15 (Goldstein, 2003)

Website Note
)aML hitp:/lwww.applied-mlcom Event history model
Multiprocess model;

Maximum likelihood

2) ASREML http://www.vsn-intl.com/asrem I/
BAYESX http:/lwww .statuni-meunchen.kd/~lang/ GENSTAT, MCMC;
hayesx/bayesx.html Continuous
Discrete
(Nested) Cross-classified;
Semiparametric regression
3) BMDP hitp:/lwww .statsol.ie/bmdp/bmdp.htm Varinace component model
Serial correlation
(Nested);
Maximum likelihood GEE
4) EGRET hitp:/lwww .cytel.com/productsiegret Discrete
(Nested);
2 ;
Maximum likelihood
5) GENSTAT http:/lwww.nag.co.uk/stats/tt_soft.asp Continuous
Discrete
(Nested) Cross-classified;
Maximum likelihood
6) HLM hitp:/lwww .ssicentral.com /him Continuous
Discrete; 3 :

Serial correlation; Measurement error;
Maximum

Quasilikelihood


http://www.applied-ml.com
http://www.vsn-intl.com/asreml/
http://www.sta
http://www.statsol.ie/bmdp/bmdp.htm
http://www.cytel.com/products/egret
http://www.nag.co.uk/stats/tt_soft.asp
http://www.ssicentral.com/hlm

7) LIMDEP

8) LISREL

9) MIXOR,

MIXREG

10) MLwiN

11) MPLUS

12)0SWALD

W ebsite

http:/lwww .limdep.com

http:/lwww .ssicentral.com/lisrel.htm

http:/itigger.uic.edu/~hedeker/mix.htm |

http:/lwww.multilevel.ioe.ac.uk

http:/lwww .statmodel.com/mplus

http://www.maths.lances.ac.uk/Software/Oswald/
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Note
Software Econom etric;
Discrete
(Nested);

Maximum likelihood

(Multilevel structural equation);
(Nested);
Maximum likelihood
Continuous
Discrete; Multicategory
model; 3 ;

Maximum likelihood

Package ;
Continuous
Discrete
(Nested), Cross-classified

Multiple membership;
; Serial correlation;
Event history model, Factor
analysis; Measurement error;
Maximum
Quasilikelihood;
MCMC
Continuous
Discrete
(Nested);
(Multilevel structural equation);
Maximum likelihood
S-PLUS
Serial correlation
Event history;

Maximum likelihood


http://www.limdep.com
http://www.ssicentral.com/lisrel.htm
http://tigger.uic.edu/~hedeker/mix.html
http://www.multilevel.ioe.ac.uk
http://www.statmodel.com/mplus
http://www.maths.lances.ac.uk/Software/Oswald/

13) SAS

14) S-PLUS

15)SPSS

16)STATA

17) SYSTAT

18)WINBUGS

Website

http:/lwww .sas.com/products/sassystem/

http:/lwww.insightful.com

http://www.spss.com

hitp://lwww .stata.com

http:/lwww.spssscience.com/systat

http:/lwww.mrc-bsu.cam.ac.uk

Discrete

Note

50

Continuous

(Nested), Cross-classified;

2 ;

Quasilikelihood

Package

Discrete

Package

Discrete

(Nested);

Serial correlation;

Maximum

Continuous

Continuous

2

Maximum likelihood

Package ' 1
Continuous
Discrete
(Nested), Cross-classified;
2 ;
(Structural equation model);
Serial correlation;
Maximum likelihood
Package ;
Continuous
Discrete
(Nested); 2
Serial correlation;
Maximum likelihood
Package ;
MCMC Fit ;
Continuous
Discrete; Factor analysis;
Measurement error; Serial

correlation


http://www.sas.com/products/sa
http://www.insightful.com
http://www.spss.com
http://www.stata.com
http://www.spssscience.com/systat
http://www.mrc-bsu.cam.ac.uk

/
(2527)
(2537) (2539) '
(cognitive) (non-cognitive)

(Learning theory)
4 (1)
(http://lib.edij.chula.ac.th) (2)

(http:/lwww .thaiedresearch.org) (3)

(http:/lwww . hwwilson.com) (4) Eric (http:/lwww .eric.ed.gov)
2526-2546 (20 ) (1)
(2) 2 (3)
1

51

Wilson


http://lib.edij.chula.ac.th
http://www.thaiedresearch.org
http://www.hwwilson.com
http://www.eric.ed.gov

16 2526-2546

Childs & McKay
(2001) 5 7
( g, Haladyna &

Allison (2000) 3 (

Gottfredson,Birdseye

& Marciniak (1995)

(2544) 2 4

Childs & McKay
(2001) 5 7

P hillip (1988)

(2519)

52



Goddard &
Tschannen-Moran

(2001)

(2544)

53

(variation)

(studentdemographic
characteristics)
(prior
achievement)
(socioeconomic
status)

(teacher trust)



(2544)

(2543)

54

(GPA)

2541

100

80-

65-79

50-64



(2543)

55

0.05 (X = 33.63, 27.08

= 4.49, 3.81

0.05 (X
= 30.35, 27.08 $D. =

4.70, 3.81 )

75

60-74

60



(2539)

(2527)

! (2526)

(2539)

7041

001

56



(2537)

Singh, Dika &

Granville (2002)

(2545)

(2543)

57

(affective

variables)



(2541)

(2541)

58

001

2524

5.8505

6.372

.01

6001

(X1)

(X2)

(X3)

=-9299 + 1711X1
+ .4969X2 + .3409X3
= .2429X1 +

3451722 + 262573



(2537)

(2540)

(2539)

(2538)

6
.01
576 .275 .278
316 390
6
.001
2359

59



(2529)

(2527)
Schaefer &

McDermott (1999)

6 -

17

38.95

.01

60



(2540)

Caldwell & Ginther

(1996)

(2545)

(2538)

.01

316

390

576 .275 .278

61



(2529)

(2543)

(2532)

44,77

15.09

62

38.95



(2539)

(2537)

(2526)

(2529)

63



10.

11.

(2526)

Shumow, Kang &

Vandell (1996)

Westerman & La Luz

(1995)

Childs & Mckay

(2001)

Pungello,
Kupersmidt &

Burchinal (1996)

7

-14

2-1

64

(family togetherness)

(marital adjustment)

(low income)

(risk factor) )

(minority ethnic

status)



Shumow, Kang &

vandell (1996)

W right (1991)

(2544)

(2537)

(2532)

(2526)

65

(Family

income)

(family
income)

]

(student mohility)



12.

Lee & Smith (1999)

Zetlin (1998)

Zellman & Waterman

(1998)

Wentzel (1998)

W illiams, Radin &

coggins (1996)

shumow, Kang &

Vandell (1996)

(educational

outcome)

66

(social

support)

(personalwell)

(family support)

(parentschool involvement)

(educational outcome)

(amountoftime)

(family supportiveness)

(income)
(fam ily
togetherness)

(school choice)



G riffith (1996)

(2543)

(2543)

(2540)

67

(parentinvolvement)

(empowerment)

(student

academic performance)

25

01

473

01

576 .275 .278 .316 390



(2537)

(2541)

68

01

6943

(X1)

(X2)

=-.9299 + .1711X1
+ 4969X2 + .3409X3
= .2429X1 +

03451722 + 262573



13.

Okagaki & Frensch

(1998) 4 5

Halle, Mahoney &

Kurtz-Costes (1997)

(future academic success)

(2529) 6

01

38.95

69



Shim (1964)

(2533)

(2529)

.01

12.70

70

22.11

57.44



Newman (1980)

Shim (1964)

(2537)

(2529)

10

22.11

10

71



Gerber, Finn &

Achilles (2001)

Homran (1989)

(2540)

(2532)

K-3

12

43.79

6617

%1

3.8699

72



Cheng (1996)

Good (1983)

Dolan (1980)

(2541)

(2543)

(educational

outcome)

(teacher's professionalism)

.01

210

2524

5.8505

6.372

73



(2541)

(2537)

(2540)

(2532)

5332

01

316

390

576 .275 .278

74



Dunn & Harris

(1998)

Paige (1978)

(2544)

(2541)

(2526)

American Teacher

(2001)

Batchford, Kutnick

& Baines (2001)

(class grouping)

75

(class size)



Achilles, Bain &

Finn (1998)

Achilles, Bain & Finn

(1998)

(2529)

(2529)

(2529)

Archbold (1982)

76

(class size)

(student-teacher ratio)

(student-

teacher ratio)

(class size)



(2544)

(2541)

(2537)

(2532)

(2527)

77



6 (2540)

(2533) 6

(2532) (

21 15

( , 2544) (
(Sel- concept) (Hay, Ashman & Van Kraayenoord, 1998)
efficacy) (Moriarty Douglas & Punch, 1995)
Tschannen-Moran, 2001)
2526-2546
17

78

, 2529)
, 2542)
(Self-
(Goddard &
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18

Marsh & Hau
(2002)

Thum &
Bhattacharya
(2001)

Multilevel Modeling of
Longitudinal Growth
and Change:
Substantive Effect or
Regression Toward

the Mean Artifacts?

Detecting a Change
School Performance:
A Bayesian Analysis
for a Multilevel Join

Point Problem

80

Regression
Mean Artifacts (RMTA)
(Nested)
initial
school
Achievement growth 4

Bayesian analysis
Single series problem '
(Program)
(Implemented
system) (Test
score)
Effect

Heterogeneity
(Longitudinal test score)
Hierarchical Bayes

gstimation Regression slope

(Unknown point in time) k



Singer (1998)

Duncan et al.
(1997)

Using SAS PROC
MIXED to Fit Multilevel
Models, Hierarchical
Models, and
Individual Growth
Models

Latent Variable
Modeling of
Longitudinal and
Multilevel Substance

Use Data

81

SAS PROC MIXED

fit (Multilevel
models)
(Hierarchical linear models)

(Individual growth
models)

Mixed statistical model Random Fixed

effects
fii
Package HLM, MLwiN,
MIXREG
Step by step tutorial fit
common 2 1) School
effects model
(

) 2) Individual growth model
(Longitudinal
data)
General model
Cluster
sampling Multilevel Latent Growth
Modeling (MLGM)

(Time point 4 ) LGM model

435

shape

Trajectory Effect



MacCallum,
Kim.Malarkey
& Kiecolt-
Glaser
(1997)

(2543)

(2543)

Studying Multivariate
Change Using
Multilevel Models and

Latent Curve Models

(Pattern of change)
Multilevel
modeling

(Univariate)

(Multivariate)

Latent curve model

Multivariate multilevel model

HLM
EQS
1)
4 0, ,1.372, 1.467
4 0,1,0.533,
1.454 2)

0.169 -0.456



(2545)

(2544)

2542

83

0.489
4)
0.562
1)
2)
HLM/2L
(Within-school model)
(GPA)
.2
4
HLM/2L
(Between-school

model)



(2543)

(2541)

AWIAMNTUNNIING 1A
CHULALONGKORN UNIVERSITY

2

1)

3)

4)

84



(2536)

AWIAINTalunIIng1ae
CHuLALONGKORN UNIVERSITY

(2536)

85



(2533)

(2539)

86

(Intercept)

11

Slope

Slope

Multilevel

analysis Path analysis



(2543)

AWIAINTalunIIng1ae
(2542)
CHuLALONGKORN UNIVERSITY

3:

3)

87



Shieh &
Fouladi

(2003)

The Effect of

M ulticolinearity on
Multilevel Modeling
Parameter Estimates

and Standard Errors

error)
Multicolinearity
Mixed-effect 2
Fixed effect

unbiased value)

1(< 5 %)

88

(Parameter estimate)

(Standard

(Relatively



(Meta-

analysis)

(Item -

analysis)/

IRT

Van den
Noortgate &
Onghena

(2003)

Kamata

(2001)

Maier (2001)

Multilevel Meta-
Analysis: A

Comparison with
Traditional Meta-

Analytical Procedures

Item Analysis by the
Hierarchical
Generalized Linear

Model

A Rasch Hierarchical

Measurement Model

89

(Simulation study)
Maximum likelihood multilevel approach
Fixed-effects approach

Moderator Multilevel
approach
Traditional random -effects approach

HGLM Hierarchical generalized
linearmodel

2

(Two-level multilevel item response model)

HGLM
Rasch model (Person
ability) Random effect
2 (Two-level item
analysis model) Latentregression
model (Person-
characteristic variable) HGLM 2

Latentregression

model 3

(Student's performance)
(HMM
Hierarchical measurement model)

(Latent traitvariable)

HMM

(Combine) Rasch IRT model one-

way ANOVA Random effect

(Dichotomous response)



Janssen,
Tuerlinckx,
Meulders &
De Boeck

(2000)

Reise (2000)

A Hierarchical IRT
Model for Criterion-
Referenced

Measurement

Using Multilevel
Logistic Regression to
Evaluate Person-Fit in

IRT models

90

Rasch
HMM Bayesian data
analysis method Gibbs sampling
Metropolis Hastings algorithm

IRT

(Difficulty parameter)
(Discrimination

parameter) Scale

(Person and item parameter)

(Cutoff point) Probability scale

IRT Gibbs
sampler Posterior
predictive check

Multilevel logistic regression

(Consistency)

(Individual's response pattern) IRT
%

measurement model

(Item response)

(Person-response curve)

Person-fit



8. Berkhof &
Snijders
(2001)

9. Seltzer,
Wong & Bryk

(Bayesian (1996)

analysis)

10. Thum (2003)

(Measuring

progress)/

(Value-added

analysis)

Variance Component
Testing in Multilevel

Models

Bayesian Analysis in
Applications of
Hierarchical Models:

Issues and Methods

Measuring Progress
Toward a Goal
Estimating Teacher
Productivity Using a
Multivariate Multilevel
Model for Value-

Added Analysis)

91

1)
3
Likelihood ratio test, Wald test Fixed
effects Ftest 2)
(Score test) 3
(Null model) 2
Random intercept
(Alternative model) 2

Random intercept Random slope
Likelihood ratio test

Wald test

Fixed effects F test

(Hierarchical
model: HM) Empirical Bayes estimation
approach

(Uncertainty)

Bayesian approach

Prior probability distribution

Pretest Posttest

Productivity index (M.)
Pretest

Targetscore

Multivariate mixed

model



	บทที่ 2 เอกสารและงานวิจัยที่เกี่ยวข้อง
	ตอนที่ 1 แนวคิดเกี่ยวกับคุณภาพนักเรียนประถมศึกษาและการวัดค่าคุณภาพนักเรียน
	ตอนที่ 2 แนวคิดเกี่ยวกับเกณฑ์การให้คะแนนแบบองค์รวม (Holistic Scoring Rubric: HSR)
	ตอนที่ 3 การวิเคราะห์องค์ประกอบเชิงยืนยันและโปรแกรม LISREL
	ตอนที่ 4 การวิเคราะห์โมเดลพหุระดับและโปรแกรม MLwiN
	ตอนที่ 5 งานวิจัยเกี่ยวกับตัวแปรที่ส่งผลต่อคุณภาพนักเรียนประถมศึกษา
	ตอนที่ 6 งานวิจัยเกี่ยวกับการวิเคราะห์โมเดลพหุระดับ


