HLM Programi ile 2 Duzeyli
Model Analizleri

Bu dersin videosuna https://ayeum.com/ders/hiyerarsik-lineer-modellemehlm-egitimi adresinden ulasabilirsiniz.
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HLM Analizi icin Veri Hazirlama

HLM’e veri aktarabilmek icin SPSS programina sahip
olmaniz gerekmektedir

HLM her bir dizey icin farkh bir dosya olusturmanizi
Ister

Ik olarak verinizi SPSS’te hazirlayin ve herhangi bir
eksik veri ya da uc deger var mi kontrol ediniz

Farkh dizeyler icin olusturdugunuz dosyalarda ortak ID
degiskenleri olusturarak dosyalarin baglanabilmesini
saglayiniz

Olusturulan ID degiskenini kiicukten buylge siralayiniz

Son olarak SPSS dosyalarint HLM programina aktarin ve
“mdm” dosyasini olusturun.



Veri Dosyasi

High school and beyond verisi (HLM 6.0
programinda ornek veri olarak sunulmustur).

Farkl okullarda okuyan 6grencilere ait bir veri
setidir.

Bagimli degisken: Matematik basarisi.

Internet Uzerinden hsbl.sav ve hsb2.sav
seklinde arama yaplilirsa bu verinin SPSS
dosyalarina ulasabilirsiniz ve bu sunumdaki
analizleri tekrar edebilirsiniz.



Duzey-1 veri

"
B hsbl.sav [DataSetl] - SPSS Data Editor

File Edit ey Data Tran=form Analyze Sraph= LHilitie= Add-on= Wyirncdoy Helgp
=EH S [F o LB E M4 Bl EIkE % 9%
11 : sehoolid 1224
schoolid | minority female ses mathach =T
1 1 224| ] 1 -1.,52800 5 587600
2 1224 ] 1 -0,55300 19, 703800
3 1224 ] ] -0,52800 20,34900
4 1224 ] ] -0 . 66300 8.78100
5 1224 ] ] -0,15800 17 ,.895800
] 1224 ] ] a.02200 4 558300
7 1224 ] 1 -0 513500 -2 83200
a 1224 ] ] -0,99300 o .52300
=] 1224 ] 1 -0,85300 1.52700
10 1224 ] ] -0 45500 2152100
11 1224 ] 1 -1.,44800 9 47500
12 1224 ] 1 -0 ,653800 16 .,05700
13 1224 O O -0 4300 21 .,17800
14 1224 ] 1 -0,95300 2017800
15 1224 ] ] 0 ,.3=200 20,34900
16 1224 ] 1 -0, 673800 20 . 50800
17 1224 ] ] -0,29300 19, 33800
18 1224 1 ] -1.,52800 4 14500

4 |

Data View | ‘arishle View ?
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Duzey-2 Veri

EH hsb2.sav [DataSetl] - SPSS Data Editor

File Edit ey Data Transform Analyze Graphs Litilitie=s Add-ons Waindoway Help
EHES [ O LEEk & Bd EEE %09
1 : schoolid 1224
| schoolid | size | sector | pracad | disclim | himnty meanses WAl
1 I 1224 542 0 0,35000 1,59700 0 -0,42800
2 1285 1855 0 027000 0,17400 ] 0,12300
3 1296 1719 ] 032000 -0,13700 1 -0,42000
4 1308 1B 1 0 25000 -0,62200 ] 0.53400
5 1317 455 1 0.25000 -1.,65400 1 035100
B 1355 1430 ] 025000 1,563500 0 -0,01400
7 1374 2400 0 050000 201800 ] -0,00700
=] 1433 895 1 0.95000 -0,32100 ] 0, 713800
=] 1436 185 1 1,00000 -1,14100 0 056500
10 1451 1672 0 0,78000 209500 ] 055300
11 1462 530 1 0, 46000 -0,28700 1 -0,66300
12 1477 531 1 0,51000 -0,72900 0 0, 16600
13 1499 1921 0 0,02000 0,B8200 1 -0, 46000
14 1637 100 0 0,10000 1.21500 1 -0,69900
15 1906 400 1 057000 -0,93900 0 051800
16 1909 1357 0 0.45000 0.87500 ] 0.25400
17 1942 955 0 0, 78000 0,15900 ] 055300
15 1946 1646 ] 035000 043500 0 0,01000
e
Data View | ‘ariabie View m 5




Veri Dosyasi

OkulNo

Azinhk

Cinsiyet/Kadin (Kadin=1, Erkek=0)
SES (Sosyo-Ekonomik-Statu)
Matematik (Matematik basari puani)



Veri Dosyasi

Mevcut (okul mevcudur)
Okul turiu(1 = Katolik, 0 = Devlet)

Akademik takip orani(akademik takipteki 6grenci
orani)

Disiplin iklimidisiplin iklimini élcen bir metrik)
Azinlik orani(1 = %40 ve Uzeri, 0 = %40 alti kayitli
azinlk 6grenci)

Ortalama SES (Duizey-1 verisindeki SES
degiskeninin okullara gore ortalamasi)



Veri Dosyasi

B bt sav Datasert] - SpssDera edeor TR IO TIRIAT

File | Edit  “iew Data  Transform  Analyze  Graphs Uilities  Add-ons  Windowy Help

CHA B o0 L ER A A2 SEGE $0%)

|'1 :okulno |1224
| okulno | azinlk | kadin | ses | matematik | war
160 1317 1 1 -0,10300 17,20300
161 1317 1 1 146200 1066100
162 1317 1 1 -0,02300 703100
163 1317 0 1 0,70200 1367700
164 1317 1 1 0,05200 13,37300
164 1317 1 1 -0,10800 1012100
166 1317 1 1 032200 10,35400
167 1317 1 1 0,30200 B 87300
168 1317 0 1 -0,09300 11,06400
169 1317 1 1 -0,84800 11.,53100
170 1317 1 1 -1,24800 & ,256300
171 1317 1 1 0,12200 7.14200
172 1317 1 1 027200 322000
173 1317 0 1 0.58200 15,78400
174 1317 1 1 054200 17 24600
174 1317 1 1 0.95200 933700
176 1317 1 1 -0,25800 15 55500
177 1317 1 1 0,49200 & 35200

1]

Data iew | variable view | DESREREEENL




Veri Dosyasi

EF hsb2.sav [DataSetl] - SPSS Data Editor A ackih aklarmal ULT

File Edit “iew Data  Transform Analyze Graphz  Uilties Add-ons Window Help
EHE T O LER A B E-E 09|
1 - okulne 1224 isible:
okulno mevcut okultird akacpis:grltakl disipliniklimi | azinhkoran | ortalamases
I | 1224] 842 0 035000 1,59700 0 -0,42800
2 1288 1855 0 027000 017400 ] 012800
3 1296 17149 0 032000 -0,13700 1 -0, 42000
4 1305 716 1 0 9=000 -0,62200 ] 053400
5 1317 465 1 095000 -1,69400 1 035100
B 1358 1430 0 025000 1.53500 ] -0,01400
7 1374 2400 0 050000 201800 ] -0,00700
8 1433 299 1 0 95000 -0,32100 ] 071300
9 1436 185 1 1.,00000 -1,14100 ] 0 56200
10 1461 1672 0 0, 78000 209500 ] 0 53300
11 1452 530 1 0, 46000 -0,28700 1 -0 66300
12 1477 031 1 0.81000 -0, 72900 ] 016600
13 14599 1921 0 0,09000 068200 1 -0, 46000
14 1637 100 0 1, 10000 1,21500 1 -0 65500
15 1906 400 1 0.87000 -0,93900 ] 051800
16 19059 1357 0 0, 45000 0.87500 ] 025400
17 1942 959 0 0, 78000 ,15900 o 0 E3300
1] i |
Data View | Variable View m
) |SF‘SS Processar is ready | |




HLM Programi

* Acilis ekrani

o= " - — - ﬂ:}!@
[E] HLM for Windows E=NECN X

File Basic Settings Other Settings Run Analysis Help

Stephen Raudenbush
Anthony Bryk
Richard Congdon

Dr. Sedat SEN

Mixed| v

L 33 -_ S —— . [
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HLM Programi

e \Veri aktarimi
I-LLM for Windows

r——— — N — N

File | Basic Settings Other Settings  Run Analysis  Help

Create a new model using an existing MOM file
Edit/Run old command(.hlm/.mlm)] file

Manually edit command(.hlm/.mlm] file

1en Raudenbush
Anthony Bryk |
tichard Congdon

Save

Save As

Save model as .emf

Save mixed model as .emf

Make new MDM file ASCTinput
Make new MDM from old MDM template(.mdmt) file Stat package input
Display MDM stats

View Output
Graph Equations
Graph Data

Preferences

Exit

_ Dr. Sedat SEN Mixt‘dl |
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HLM Programi

e 2 duzeyli model (HLM2) yapacagimizi belirtiyoruz

HLM for Windows

=

=

2z

File EBasic Settings Other Settings  Run Analysis  Help

Select MDM type

Mested Models
&« HLMZ ¢ HLWM3 ¢ HLMA

Hierarchical Multivariate Linear Models
T HMLM  HMLM?Z?

Cross-classified Models

" HCM2 ¢ HLM-HCMW " HCM3

1].4 Cancel

—

Dr. Sedat SEN

Mixed
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HLM Programi-Veri Aktarimi

* Duzey-1 ve DuUzey-2 dosya secimi

Make MDM - HLMZ

MDM template file MDM File Mame (use .mdm suffix)
File Mame: |
Cpen mdmit file Save mdmit file Edit mdmt file | Input File Type | SPSSAVIndows j

Structure of Data - this affects the notation only!
f« cross sectional (persons within groups) " measures within groups

" longitudinal (occasions within persons)

Level-1 Specification

Level-1 File Mame:

Missing Data®? Delete missing level-1 data when:

f+ Mo i Yes " making mdm " running analyses

Level-2 Specification

Browse Level-2 File Mame:

J

Spatial Dependence Specification

[~ Include spatial dependence matrix

Spatial Dep. File Name:
Make MDM thé@@'@?agl\' Done




HLM Programi-Veri Aktarimi

Make MDM |

Make MDM - HLM2 rtart'a Danastar S A Etllllll-el; 2
~ MDM template file | MDM File Name {use .mdm suffix) | L Fol
File Mame: = 4
Open Data File ﬂ
Open mdmtﬁlel Save mdn - — -
{ H\__Jv| 4 v Lenove » Karsidan Yiklemeler » - | +y | | Ara: Karsidan Yiklemeler e |
—Structure of Data - this affects the Dizenle Yeni klasér ==« I .@.
O FIEEIELLIT RESCE = Ad Deg’i;tirm; tarihi Tiir Boyut il
N . , w0 Sik Kullamilanlar
¢ longitudinal (occasions w )
Jl Karsidan Yaklem Q THALZ 20.05.2019 01:29 5P55 Statistics Dat... TKB
B Masaisti (z UTHAI 20.05.2019 01:29 SPS5 Statistics Dat... 102 KB
peEiis 20RE ELOT | Son Verler () vocasl 20,05.2019 01:29 SPSS Statistics Dat.. 3KB
Level-1 File Mam L Google Drive (zd vOCAB2 20.05.2019 01:29 SPS5 Statistics Dat... 2KB =
E Q EG1 20052019 01:27 SPSS Statistics Dat... 340 KB
Mizssing Data? ——— Delete mijl : . - . . .
= Kitaphklar (:d EG3 20.05.2019 01:27 5P55 Statistics Dat... 3KB
@ No (" Yes © makiy | Belgeler () EG2 20.05.2019 01:27 SPSS Statistics Dat... 53 KB
J‘i Mizik a hsb2 20.05.2019 00:34 SPS5 Statistics Dat... 9 KB
e e =) Resimler |l hsbl 20.05.2019 00:33 SPSS Statistics Dat... 205 KB
Browse | Level-2 File Mame| E Video — a veri girigi (2) 26.04.2019 18:55 5P55 Statistics Dat... 34 KB
Q wveri girigi (1] 26.04.2019 14:49 5P55 Statistics Dat... 34 KB
.E_I o ’!! 5 _ooc y e q
_ spatial Dependence Specificatiof i =,ﬂsﬁ»llglsa},rar a VEri girigi 24.04.2019 23:01 5P5S Statistics Dat... 34 KB
w erel Disk (C: 2 . The World Made Straight (2015) [L080 10.05.2019 10:48 Dosya klasri =
I~ Include spatial dependence ]u = ) ML e A e L e
Dosya Ad: > | SPSS/Windows files(*.SA -
Browse | Spatial Dep. File Nf osya Adi hsbl [ SAWindows files(*.SAV) ]
Yardim I [ Ag IvJ [ Iptal ]

I

Dr. Sedat SEN
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HLM Programi-Veri Aktarimi

Make MDM - HLM2

Structure of Diata - this affects the notation only!

" longitudinal {(occasions within persons)

Level-1 Specification

Browse Level-1 File Name: Cilsers\Lenovo\Downloadsihsbl.sav

Missing Data? Delete missing level-1 data when:

i« Mo  Yes " making mdm { running analyses

Level-Z Specification

Browse Level-2 File Mame:

Spatial Dependence Specification

[ Include spatial dependence matrix

Spatial Dep. File Mame:
Make MDM Dr. CStestitSatsl |

MDM template file MOM File Mame {(use .mdm suffix)
File Mame: |
Open mdmit file Save mdmt file Edit mdmt file | Input File Type | SPSSiwindows j

f* rcross sectional (persons within groups) (" measures within groups

Choose Variables

Done

15



HLM Programi-Veri Aktarimi

™) ’ Yerlestir Hiz
Make MDM - HLMZ2 Brtart'a Dandgtdr CIRAS S 45 v Stiller - = 3ekil Efektler g Secw
~ MDM template file MDW File Name (use .mdm suffix) el Dazenlem
File Mame: I
open mamtiie| [Save maminte| | mdmtﬁlel - : — o
Cpen Data File ﬂ
- - _ - . O & : - B
foe T T T T RS BT LS T I Ol\.} | 4 » Lenovo » Karpidan Yiklermneler » - Iﬁ| Ara: Karsidan Yiklemeler ye
& cross sectional (persons within groups)  measures e ——— S ——
¢~ longitudinal (occasions within persons) Duzenle = Veni klasor =T m @
¢ Sk Kullanilanlar | Ad Degistirme tarihi Tar Boyut A
—Level-1 Specification 4. Kargidan Yiklem () THAL 20.05.2019 01:29 SPSS Statistics Dat... TEE
Browse | Level-1 File Name: C\Users\Lenovo\Downloadsihsg B Masaiistd Gl uTHAL abllfon [ SPS LTI It Ll
:r_.{ Son Yerler a VOCABL 20,05.2019 01:29 5PSS Statistics Dat... 3 KB
Missing Data? ——-Delete missing level-1 data when:————— L Google Drive {z vocag2 20.05.2019 01:29 SPSS Statistics Dat... 2KB
& No (" Yes " making mdm  running analyses = Q EG1 20,05.2019 01:27 5PSS Statistics Dat... 340 KB
= Kitaphlklar a EG3 20,05.2019 01:27 5PSS Statistics Dat... 3 KB
—Level-2 Specification @ Belgeler Q EG2 20.05.2019 01:27 SPSS Statistics Dat... 53 KE
S — o Mizik |3l hsb2 20.05.2019 00:34 5PSS Statistics Dat... 9 KB
[&=| Resimler a hshl 20,05.2019 00:33 5PSS Statistics Dat... 205 KB |
E Video — Q weri girigi (2] 26.04.2019 18:55 SPSS Statistics Dat... 34 KB
~ Spatial Dependence Specificati p
patial ependence specrcation (Gl veri girisi (1) 2604.201914:49  SPSS Statistics Dat.. 31 KB
I™" Include spatial dependence matrix 1% Bilgisayar (@l veri girisi 24.04.2019 23:01 SPSS Statistics Dat.. 34 KB
Browse | Spatial Dep. File Name: ‘E—, Yerel Disk (C) ~ . The World Made Straight (2015) [1080p] 10.05.2019 10:48 Dosya klasari
Dosya Adi: hsh? -~ |sPSSWindows files("saV)  +|
Iake MO | Check Stats | [ Yardun ] [ Ac H [ iptal ]
Dr. Sedat SEN 16
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HLM Programi-Veri Aktarimi

Make MDM - HLM2

MDM template file MDM File Mame {use .mdm suffix)

File Mame: |

Open mdmit file Save mdmt file Edit mdmit file | Input File Type | cpooiNindows j

Structure of Diata - this affects the notation only!
f* cross sectional (persons within groups) (" measures within groups

" longitudinal (occasions within persons)

Level-1 Specification

Browse Level-1 File Mame: C:lUsers\Lenovo\Downloadsihsb1.sav Choose Variables
Missing Data? Delete missing level-1 data when:
i Mo 7 Yes " making mdm " running analyses

Level-2 Specification

Browse Level-2 File Mame: CUsers\Lenovo'\Downloads\hsb2 sav Choose Variables

Spatial Dependence Specification

[ Include spatial dependence matrix

| Spatial Dep. File Mame: |
Make MDM Dr. Sihverk SHELs Done




HLM Programi-Veri Aktarimi

* Analiz edilecek degiskenlerin secimi

Make MDM - HLMZ

MDM template file MDM File Mame (use .mdm suffix)

=

Choose vanables - HLM2

4| Jokuwo T oCmmom [ ol
A [2znok o mmom [ T o
[keDn o ammom [ D ps
SES roCamMom [ o
| [maTEMam Mo mmom [ o
1 I— I I I— [ r
Rl | e av Choose Variables
I— I I I— [ r
| - ol [ oI
) I— o o l— o r
W rer [ rrer
R e = e = av Choose Variables
. (1 Page 1 of 1 N | oK | Cancel

— R ————— —

Spatial Dep. File Mame:
Make MO Dr. SextaiisBidts | Done




HLM Programi-Veri Aktarimi

Make MDM - HLM2

—MDM template file | MDM File Mame (use .mdm suffix)
==

Choose vanables - HLMZ2

| Jokuwo  FoCmMom [ D inwow
| [Aznvk CoFawow [ o inwow
[kaomn — [ oFaowow [ D nno
[ses T oFawow [ o nvo
| [maEman I~ 0 inmoM i

SPSSAVindows j

=

Choose Variables

N Choose Variables

Browse | Spatial Dep. File Mame: Choose Variables |
Make MO | Bh:—&g@éﬁtng Dane |




HLM Programi-Veri Aktarimi

-

Make MDM - HLMZ2

—MDM template file | MDM File Mame (use .mdm suffix)

=

Choose vanables - HLM2Z

L | OKULND [T o[ inMDM | | e
T | MEVCUT [ D[ in MDMW | e e
| OKULTORD [ D[ in MDMW | e e
| AKADEMIK [T D[ inMDK | e e
. | DISIPLIN [T D[ inMDK | e e
B |nz|r4|_um [ D[ in MDW | e e

| ORTALAMA [ D[ in MDW i

SPSSMWindows j

ps

=

Choose Variables

W Choose Variables

Browse | Spatial Dep. File Mame: hoose Yariables |
Make MDM | @hg@ﬁﬁt@t&h Daone |




HLM Programi-Veri Aktarimi

Make MDM - HLM2

—MDM template file

=

Choose vanables - HLMZ

| MOM File Mame (use .mdm suffix)

[okuo = D inMDM
[wEveur I~ 0 inmom
[okuirRG ™ 0 W in DM
[AkapEMK ™ D in MM
[osPn DM inwom
W [~ IDF# in MDM
W [~ IDF# in MDM
|— ™o [ in MO
|— ™ o in Mo
|— 1o [ in MO
|— 1o [ in MO
|— o[ in MOM

| T o in MOM
| [T o in WOM
| [ o[ inMOM

Page 1 of 1 |

Cancel |

oo |

Browse | Spatial Dep. File Mame:

SPSSWindows j

=

Choose Variables

N Choose Variables

Choose Variables |

Make MDM |

@H@é@ﬁtst

Daone |
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HLM Programi-Veri Aktarimi

e Save mdmt file kutucuguna tiklayarak istedigimiz bir adla mdmt
dosyasini kaydetmemiz gerekiyor. Multivariate Data Matrix

AN

Make MDM - HLNZ
MDM template file MDM File Mame (use .mdm suffix)
File Mame: |
Cpen mdmt file | Save mdmt file Edit mdmt file | Input File Type | SpSoAnindows ﬂ

Structure of Data - this affects the notation only!

f« cross sectional (persons within groups) 7 measures within groups

" longitudinal (occasions within persons)

Level-1 Specification

i\
Browse Lewvel-1 File Name: Cillsers\Lenovol\Downloadsihsb1.sav Choose Variables
Missing Data? Delete missing level-1 data when:
+ Mo i Yes ~ making mdm 7 running analyses

Level-2 Specification

Browse Lewvel-2 File Name: Cillsers\Lenovol\Downloads\hsb2 sav Choose Variables

:

Spatial Dependence Specification

[ Include spatial dependence matrix

Spatial Dep. File Mame:
Make MDM Dr. S@U%‘%@NS Done 22




HLM Programi-Veri Aktarimi

" Tylayt Mesne Lenklem Simge Videao hes5
Make MDM - HLMZ marasi - - -
MDM template file MDM File Name {use .mdm suffix) Shnpcier Rlexia
File Mame: |
cpen mamte| [savemamie] Eatmantte]|  put i e [SPSEHITGNS | ——

'
Save As MDM Template File
Structure of Data -

r_\- -'-..-.
 cross sectid oo

4 » Lenovo » Karsidan Yiklemeler »

¢ longitudina Dizenle = Yeni klasar
p . i Ad Degi;tirm‘e tarihi Tar Boyut
Level-1 Specificati 0 Sik Kullamilanlar
4 Karsidan Yiklem || creatmdm.mdmt 20052019 00:40 MDMT Dosyas 1KE
B Masastii || hsb.mdmt 20.05.2019 00:40 MDMT Dosyas 1KB
Missing Data? — l_‘ Son Yerler | | The World Made Straight (2015) [1080p] 10.05.2019 10:48 Dosya klasard
& No ¢ Yed L Google Drive 1 . Precious (2009) (1080p BluRay x265 HEVIC...  18.03.2019 23:.40 Dosya klaséri l
— J Jersey Boys (2014) 18.02.201917:18 Dosya klasard
Level-2 Specificatid) ;,_Q_Kitapllklar J Pelle.The.Conqueror1987.Remastered.10...  18.03.201912:56 Dosya klasard
j Belgeler 5 ; _MACOSX 12.02.2019 00:56 Dosya klasari
Browse | Ledi o Mizik . Mplus Workshop 2019, Zyphur UOM 12.02.2019 00:56 Dosya klasdril

=| Resimler
Spatial Dependend) ™ video

-

[ Include spatial

Spal Dosya Ade hish) -

i Kayit tird: ’ MDM template files(*.mdmt) - ]

S

A @ Kiasorleri Gizle Dr. Sedat SEN Vardim | | Kaydet | | Iptal |




HLM Programi-Veri Aktarimi

Mdmt uzantili dosyayi kaydettikten sonra asagidaki uyariyi aliriz. Bu
uyariya uyarak MDM dosyasini da olusturmamiz gerekiyor. Ekranin sag lst
kismindan bu dosyaya isim vererek MDM dosyasini olusturabiliriz.

Make MDM - HLMZ

MDM template file

File Mame:

MDM File Mame (use .mdm suffix)

Cpen mdmt file Save mdmit file Edit mdmt file | Input File Type | SpSSVindows j

Structure of Data - this affects the notation only!

f* cross sectional (persons within groups) " measures within groups

" longitudinal (occasions within persons)

Level-1 Specification

Browse Level-1 File Name

Missing Data? Delete mi

f« Mo " Yes " maki

Level-2 Specification

Browse Level-Z File Mame

I

Spatial Dependence Specification

5

n

[ WHLM o S|

oose Variables

[0] You need to choose an MDM name

oose Variables

Tamam |

[ Include spatial dependence matrix

Spatial Dep. File Mame:

Make MDM |

Dr. Sactadch Shhts Done
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HLM Programi-Veri Aktarimi

Ekranin sag Ust kosesinde hsb.mdm yazdiktan sonra ekranin sol alt kisminda Make
MDM yazili kisma tiklayarak MDM dosyasini olustururuz. Multivariate Data Matrix

r

Make MDM - HLM2

MDM template file

File Mame: CilUsers\Lenovo\Downloadsihsb.mdmt

Open mdmt file Save mdmt file

Edit mdmt file |

MDM File Mame (use .mdm suffix)

| hsb mdm|

Input File Type |5Pssmrindows j

Structure of Data - this affects the notation only!
f cross sectional (persons within groups)

 longitudinal (occasions within persons)

Level-1 Specification

Missing Data®?

f« Mo " Yes {~ making mdm

Level-2 Specification

I

Spatial Dependence Specification

[ Include spatial dependence matrix

Spatial Dep. File Name:
Make MDM

Browse Level-1 File Mame: ChAUsers\Lenovo\Downloadsihsbl.sav

Browse Level-2 File Mame: ChAUsers\Lenovo\Downloads\hsb2. sav

Dr. SeghakioEMis |

" measures within groups

Choose Variables

Delete missing level-1 data when:

 running analyses

Choose Variables

Done
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HLM Programi-Veri Aktarimi

Karsimiza asagidaki gibi bir ekran ¢ikiyorsa basarili olmusuz demektir. HLM
programi verimizi tanimis ve betimsel istatistikleri sunmus bulunmaktadir.

LM - HLMZ I
IM templ = EE‘E'
B ° CAProgram Files (x86)%\HLM7035tudent\HLM25.EXE === L

e Mame
[
COpen n
] ARIAB i i [
f i ] 5 5 A . B A3
ucture of KAD 5 5 5 [ .68 515
A . A 5
f* Cros b
i lond
[
[
vel-1 5p G G i g A . A6 515
0K 5 @ . 4 5 5 A . AE 515
Browse KA L b [ 5 A .83 515
DI S 5 A_B 5
AZIN 0 5 5 5 A . A 515
Wissing ORTALAMA G A .88 5 7 5
i+ Mo 7 BUE A : : 0
3 5 - - - 0 - £ E 0
vel-2 Sp
]
Browse evel-2 File Mame: Allsers\LenovoiDeskiop sh2 sav
Bross £
lomn gt
iatial Dependence Specification
! . . Specil
Include spatial dependence matrix e
=43
Spatial Dep. File Mame: | -
y -~
Make MDM | Check Stats Done Specit




HLM Programi-Veri Aktarimi

* Siyah ekran icerisindeki betimsel istatistikler belirli bir sire ekranda
kaldiktan sora kaybolur ve asagidaki STS uzantili dosya icerisinde betimsel
istatistikler bize sunulur. Buradaki degerleri inceleyerek HLM programinin
veri setimizi dogru okuyup okumadigini anlayabiliriz.

Dosya | Didzen Bigim  Gaérdndm  Yardim

LEVEL-1 DESCRIPTIVE STATISTICS

VARIABLE MNAME M MEAMN 5D MINIMUM MAXIMUM
AFTINLIK 7185 0.27 0.45 0.00 1.00
KADIN 7185 0.53 0.50 0.00 1.00

SES 7185 0.00 0.78 -3.76 2.69
MATEMATI 7185 12.75 6.88 -2.83 24.99

LEVEL-2 DESCRIPTIVE STATISTICS

VARIABELE MNAME M MEAN 5D MINIMUM MAXIMUM
MEVCUT 160 1097.83 629.51 100.00 2713.00
OKULTURD 160 0.44 0.50 0.00 1.00
AKADEMIK 160 0.51 0.286 0.00 1.00
DISIPLIN 160 -0.02 0.98 -2.42 2.786
AFINLIKO 160 0.28 0.45 0.00 1.00
ORTALAMA 160 -0.00 0.41 -1.19 0.83

MDM template: <C:“WUsers'Lenovo'Desktop'HLMDATAhsbh.mdmt
MoM file name: hsb.mdm
Date: May 20, 2019
Time: 01:55:48

Dr. Sedat SEN



HLM Programi-Veri Aktarimi

* Daha sonra ekranin sol alt kismindaki Done tusuna
tiklayarak veri aktarma surecini tamamlamis oluruz.

Make MDM - HLM2
MDM template file

MDM File Mame (use .mdm suffix)
File Mame: Ci\llsers\Lenovo\Desktop\HLM\DATAVNS b .mdm | hsb.mdm

Cpen mdmt file Save mdmt file Edit mdmt file |

Input File Type | SPSSMWindows |

Structure of Data - this affects the notation only!

f+ cross sectional (persons within groups) " measures within groups

" longitudinal {(occasions within persons)

Level-1 Specification

Browse Level-1 File Mame: CAUsers\LenovoiDeskiopi\HLMDATANWsD1.sav Choose Variables
Missing Data? Delete missing level-1 data when:
f« Mo {~ Yes  making mdm  running analyses

Level-2 Specification

Browse Level-2 File Mame: CAlUsers\Lenovo\Deskiop\HLM\DATANsDZ sav Choose Variables

I

Spatial Dependence Specification

[ Include spatial dependence matrix

Spatial Dep. File Name:
Dr. E
Make MDM Cr'?e%g%ga%s Crone |




HLM Analiz Ekrani

HLM programina veri aktariminin basarili olup olmadigini anlamanin bir diger yolu
da yeni acgilan ekranda Diizey 1 (Level-1) ve Dizey 2 (Level-2) degiskenlerinin dogru
girildigini kontrol etmektir.

WHLM: him2 MDM File: hsb.mdm o= e |

File | Basic Settings  Other Settings  Run Analysis  Help
Outcome
>» Level-1 <<
Level-2
INTRCPTH
AZIMLIK

KADIN

f| SES
MATEMATI

Dr. Sedat SEN 29
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HLM Analiz Ekrani

Artik bu ekrani sol tarafindaki degiskenler Gzerine tiklayarak model belirlemeye
baslayabilirsiniz. Yapabileceklerimiz arasinda Dlizey 1 degiskenlerinden hangisinin
bagimli degisken olacagi, modele Diizey 1 ve Diizey 2’den hangi degiskenlerin

eklenecegi, eklenen degiskenler Gizerimde merkezilestirme yapilip yapilmayacagi gibi

secenekler mevcuttur.

WHLM: him2 MDM File: hsb.mdm

e ——

E=RECET XN

File | Basic Settings Other Settings  Run Analysis  Help
Outcome
>> Level-1 <<
Level-2
INTRCPTA
AZIMLIK

FADIM

| SES
MATEMATI

Dr. Sedat SEN
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HLM ile Cevaplamak Istedigimiz
Sorular

Okullar ortalama matematik basarisi acindan ne
kadar degisim gostermektedir?

Ortalama SES duizeyi yuksek olan okullar daha
yviksek matematik basarisina sahip midir?

SES ile MATEMATIK BASARISI arasindaki iliskinin
buyukltgu okullar arasinda benzer midir?

Farkli okul turlerinin matematik basarilari ve SES-
matematik basarisi iliskileri nasil farkhlik
gostermektedir?



HLM Modelleri

 Modell (ANOVA): ANOVA modeli matematik
basarisindaki varyansin ne kadarinin okullar
icinde ne kadarinin okullar arasinda oldugunu
gormemizi saglar.

* Ayrica HLM yapmamiza gerek var mi?
sorusunu cevaplamamizi saglar (ICC
Hesaplayarak)



ANOVA Model (Modell)

 HLM’de kosulsuz modeli elde etmek icin:
- A

n . ——— ——
WHLM: him2 MDM File: hsb.mdm

File Basic Settings Other Settings  Run Analysis  Help

Outcome LEVEL 1 MODEL (bold: group-mean centering; bold italic: grand-mean centering) i

Levell MATEMATI = £, +
>> Level2 << = fptr
INTRCPTZ2 LEVEL 2 MODEL (bold italic: grand-mean centering) ' -
MEVCUT f = +u I i Duzey-1
DOKEULTURL a ‘oo a varvans
I ARADEMIK y
DISIPLIM
AFIMLIKOD
ORTALAMNA,
T oo
Dlizey-2
varyans
i
i '
Mixed| ~




HLM Programinda Modeli Calistirmak

Modeli calistirabilmek icin Run Analysis Menustne tiklayarak asagidaki ekrani
acariz. Run the model shown (gériinen modeli calistir) secenegine tiklarsak HLM

bu modeli direkt calistirir. Eger birden fazla analiz yapacak ve her analizinizi Modell

Model2 seklinde kaydetmek isterseniz Save as and Run secenegini tiklayiniz.

WHLM: hlm2 MDM File: hsb.mdm

=

File Basic Settings

Outcome

Lewvel-1
»» Lewvel-2 <<
IMTRCPT2

Other Settings  Run Analysis  Help

LEVEL 1 MODEL (bold: group-mean centering; bold italic: grand-mean centering)

MATEMATI = £, +r

LEVEL 2 MODEL (bold ttalic: grand-mean centering)

MEVCUT
OKULTURU
AKADEMIK
DISIPLIM
AZIMLIKO
ORTALAMA

Eo = Tan t Ug

This model has not been saved.

Save as and Run

Run the model shown

Cancel

Dr. Sedat SEN
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HLM Cikti Ekrani

Onceki ekrandaki adimlari takip ederek modeli calistirdig§imizda HLM
programi internet tarayiciniz vasitasiyla sonuclari raporlayacaktir.

& him2Z.htrmn o -
[ “x (D Dosya C:/Users/Lenovo/Desktop/HLM/DATA I 2. htmi

[ B © =] -~ W ucs & L L L s s ) ) ) &  Pum FRMSYMN  we= DBS
Prograrrn:

Authors:

Publisher:

Module- HLMW2S EXE (703 21710 17001)
Drate: 21 May 2019, Tuesdayw
Time: 17:23:-59

Specifications for this HT M2 run

Problem Title: no title

The data source for this run = hsb mdm
The command file for this run = C\Users' L enovo ' Desktop  HL W DATANATNOWA him
Output file name = C\Users'\Lenovo' ' Desktop ' HL W'D ATA Vhlm 2 _html

The maximum number of lewel-1 units = 7185
The maximum number of level-2 units = 160
The maximum number of iterarions = 100

Method of estirmation: restricted masximum hikelihood
The outcome variable i1s WIATEMATI

Summary of the model specified

Level-1 Model

Dr. Sedat SEN
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Final Results - Iteration 4

Iterations stopped due to small change in likelihood function H L M C I kt I I a b I O I a rl

o- = 3014831

INTRCPTLS; 861431  HLM Output/Cikti ekraninin

;a;;a;;éne:;-lccefﬁmeﬂ Reliab;;'_a:esmr_a:e en baslnda modelinize ait

The value of the log-likelihood function at iteration 4 = -2 353240E+004 e§it|ik Verilir. Onun altlnda

Final estimation of fixed effects: Duzey_l Ve Duzey_z

Fixed Effect Coefficient %_'m;;;? f-ratic -%P‘PT;;?- p-value Va ryanS|ar| ra por edilir.

For INTRCPTI, & v . . .
INTRCPT2, 75  12.636972 0244412 51.704 150 <0.001 e Bu degerlerl ta klben sablt

o etkili parametrelere ait

(with robust standard errors) degerler bir tabloda sunulur.

Fixed Effect Coefficient %_'m;;;? f-ratio .-‘5]:1:-:‘;3::1.?. p-value L O n u n a Itl n d a ki ta b I Od a

FC;\I‘N\I—;%EEJ 12.636972 0243628 51870 159  <0.001 Varyans bi|E§en|erine alt
degerler yer alir.

___ * En altta da model deviance
RendomER! Devition Component %K P degeri ve kestirilen

INTRECPTI, 2y 293501 261431 159 166023259 =0.001

level-1,7 625686  39.14831 pa rametre Say|S| yer a||r.

Statistics for current covariance components model

Final estimation of variance components

Deviance =47116.793477
Mumber of estimated parameterz = 2



ANOVA Model Sonugclari

lIk model testinin sonuclari birkac farkl tablo
verilmistir.
Bu model icin, incelenecek en 6nemli sonugc, Final

Estimation of Variance Components tablosunda
bulunan ki-kare testidir (x2).

Bu sonuc istatistiksel olarak manidarsa, bagimli
degiskende Duzey-2 tarafindan aciklanan bir degisim
oldugunu gosterir.

HLM analizlerini yaritmek icin istatistiksel bir gerekce
oldugunu gosterir.

Mevcut ornek icin sonuclar, x2 (159) = 1660.23, p
<.001; HLM kullanimini destekler.
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ANOVA Model Sonugclari

e Rasgele etkiler icin parametre tahmini
uoj=8.614

Final estimation of variance components Diizey-1 artik deger varyansi

/

Random Effect Standard Variance /f f e p-value

Deviation Component
INTRCPTL. uy 2.93501 8.601431 159 1660.23259 <0.001

level-1, 6.25686 39.14831\\0
Uzey-2 artik deger varyansi

Statistics for current covariance components model
riji=39.148

Deviance = 47116.793477
Number of estimated parameters =2
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ANOVA Model Sonugclari

 HSB data icin guivenirlik degeri =0.901 olarak
hesaplanmistir. Bu deger bize 6rneklem
ortalamalarinin gercek okul ortalamalarinin
glvenilir bir gdstergesi oldugunu gosterir.

Random level-1 coefficient  Reliability estimate
INTRCPT1.5, 0.901




ANOVA Model Sonugclari

e Sabit etkiler icin parametre tahmini

* Modeldeki tek sabit etki parametresi genel ortalama

00=12.637

Final estimation of fixed effects
(with robust standard errors)

Fixed Effect Coefficient /E‘Mﬁ1 dard t-ratio Approx. p-value
error d.f.
For INTRCPTIL, f3, /
INTRCPTL, y5p  12.636972 0.243628 51.870 159  <0.001

Giiven araligi su sekilde hesaplanir: 12.64 + 1.96 (0_24) = (12.17,13.11)

Dr. Sedat SEN
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ICC Degerinin Hesaplanmasi

* Cikti ekraninda sunulan diizey-1 ve duzey-2
varyanslarini kullanarak ICC degerini hesaplayabiliriz

Final Results - Iteration 4
Iterations stopped due to small change in likelihood function
c” =39.14831

T
INTRCPTL.f, 8.61431

Var(u, ) 8. 61\\ 5

Var(u, )+ Var(r) 39.15+8.61

ICC =

Matematik basarisindaki varyansin %18’i okullar arasi
farktan kaynaklanmaktadir: $eklinde yorumlanabilir 41



Sinif ici Korelasyon Katsayisi (1CC)

* Esik deger Uzerinde fikir birligi yoktur, ancak
ICC cok dustkse, HLM analizleri geleneksel
analizlerden farklh sonuclar vermeyebilir.

e |CC yuksek ise yani 1’e yakin ise Ust dizeylerde
aciklanan varyans vardir ve HLM ile elde
edilecek sonuclar geleneksel regresyondan
farkh cikacaktir.



Sonuclarin Raporlanmasi

TABLE 4.2 Results from the One-Way ANOVA Model

Fixed Effect Coefficient se
Average school mean, vy, 12.64 0.24

Variance
Random Effect Component df X p Value
School mean, u, 8.61 159 1,660.2 000
Level-1 effect, r;, 39.15

 Raudenbush ve Bryk, 2002, s.70

Dr. Sedat SEN
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SPSS’te HLM ANOVA Modeli

* Analyze>Mixed Models>Linear sekmelerine

tiklayinca asagida acilan ekranda Subjects
yazan kisma OkulNo degiskeni eklenir.

'!'-._J-'i Linear Mixed Models: Specify Subjects and Repeated

5% &

Click Continue for models with uncorrelated terms.
Specify Subject variable for models with correlated random effects.

Specify both Repeated and Subject variables for models with correlated
residuals within the random effects.

Subjects:
‘f 1 & akulno
‘& azinhk
£ kadin
£ ses
& matematik

Repeated:

Spatial Covariance Coordinates:

Repeated Covariance Type:

[Continue][ Reset ][ Cancel ][ Help ]

~1Dr. Sedst

"QJ Linear Mixed Models

&

Dependent Yariable:

& D

ﬁ okulno
@@ azinhk
& kadin
ﬁ 5BeS

- |.§ matematik

Eactor(s):

Covariate(s):

Residual Weight:
) |

SEN

| oK ]| paste || Reset ||cancel || Help |

Fixed...
Random...
Estimation...
Statistics...
EM Means...

Save...

SERRNRR o

Bootstrap...
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SPSS’te HLM ANOVA Modeli

* Fixed effect kismi

» » ‘T W

'i.",-‘l Linear Mixed Models: Fixed Effects

Fixed Effects
@EBuilgterms @ Build nested terms
Factors and Covariates: Model:
Main Effects ~
+
[ Include intercept  Sum of squares; | Typelll ™
[Qonﬂnue][ Cancel ][ Help ] D

=

.|Sedat SH

e Random effect kismi

"._',-\ Linear Mixed Models: Random Effects

Random Effect 1 of 1

Covariance Type:
Random Effects
@ Build terms
Factors and Covariates:

Yariance Compaonents

@ Build nested terms
Model:

[& Include intercept

Main Effects ™

Subject Groupings
Subjects:

f okulno

Combinations:

@& okulno

[+ Display parameter predictions for this set of random effects

N

[Qonﬂnue][ Cancel ][ Help ]
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SPSS’te HLM ANOVA Modeli

Asagidaki ekrandaki degerler ile HLM programindan
elde edilen degerlerin ayni oldugu goriulmektedir

Fixed Effects

Type lll Tests of Fixed Effects”

Denominator
Source Mumerator df df F Sig.

Intercept 1 156,648 2673 GE6 000

a. Dependent Variable: matematik.

Covariance Parameters

Estimates of Covariance Parameters®

Farameter Estimate Std. Error
Fesidual 38148322 GGE0G45
Intercept [subject= Yariance B.614014 1078801
okuino)

a. Dependent Variable matematil,



ANCOVA Modeli (Model2)

* ANOVA Modeline Duzey-1 degiskenini ekleyerek ANCOVA Modeli
elde etmek icin asagidaki gibi Diizey-1 degiskeni tzerine tiklayip add
variable uncentered dememiz yeterlidir.

WHLM: him2 MDM File: hsb.mdm Command File: ANOVA.him ESREERT)

File Basic Settings Other Settings  Run Analysis  Help

Outcome LEVEL 1 MODEL (bold: group-mean centering; bold italic: grand-mean centering) i
>> Level-1 << MATEMAT| = £. +
Level-2 = Fptr
INTRCPTH LEVEL 2 MODEL (bold ttalic: grand-mean centering)
AZINLIK o= tu
KADIMN 0 on 0
il SET _
AT Cutcome variable

add variable uncentered
add variable group centered
add variable grand centered

| Delete variable from model

Dr. Sedat SEN 47
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ANCOVA Modeli

* Onceki ekrandaki adimlari takip ettikten sonra HLM ekraninda asagidaki
gibi ANCOVA Modelimizi olusturmus oluruz. Ayni sekilde Run Analysis
kismindan modeli calistirabiliriz.

WHLM: him2Z2 MDM File: hsb.mdm Command File: AMOW A him

(=B ||

Outcome

»» Level-1 <<

Level-2

INTRCPT
AZINLIK
KADIM
SES
MATEMATI

File Basic Settings Other Settings  Run Analysis  Help

LEVEL 1 MODEL (bold: group-mean centering; bold italic: grand-mean centering)
MATEMATI = fﬂ + ff[SES] +r

LEVEL 2 MODEL (bold ttalic: grand-mean centering)
Fo = Too * Yp

Fy = T

Dr. Sedat SEN
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ANCOVA Modeli

e Sabit egim rasgele kesenler

9.1564

W,




ANCOVA Modeli

* Rasgele etkiler icin parametre tahmini ve
glvenirlik degeri

INTRCPT1.f, 4.76815

Random level-1 coefficient  Reliability estimate
INTRCPT1 5, 0.843
The value of the log-likelihood function at iteration 6 = -2.332167E+004




ANCOVA Modeli

e Sabit etkiler icin parametre tahmini

Final estimation of fixed effects Sosyo-Ekonomik-Statiide (SES) degeri
(with robust standard errors) /0 oldugunda matematik puani
Fixed Effect Coefficient Stapdard t-ratio AApprox. p-value
error d.f.
For INTRCPTL, f3, /
INTRCPTL, g9 12.657481 0.187330 67.568 159  <0.001

For SES slope. 5,
INTRCPTZ, yyy ‘2.3 9[!199| 0.119309 20.034 7024  <0.001

Sosyo-Ekonomik-Stati MATEMATiKmekiIde yordamaktadir

(p<0.05). SES’te 1 birimlik artis matematik basarisinda 2.39 puan artisa neden
olmaktadir.

. . . . Dr. Sedat SE er e epe ). 1
Ayrica bir okul icersinde SES ile matemailﬁ basarisi arasinda pozitif bir iliski varélr




ANCOVA Modeli

e Rasgele etkiler icin parametre tahmini

Uoj=4.768

Final estimation of variance components Duzey-1 artik deger varyans|

Random Effect Standard Variance /f A e p-value

Deviation EmnPDnent
INTRCPTI, uy 2.18361 4.76815" 159 1037.09077 <=0.001
level-1, » 6.08559 37.03440 «_

\Dﬁzey-z artik deger varyansi

Statistics for current covariance components model

Deviance = 46643.331427 rij=37 .034

Number of estimated parameters = 2
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Ortalamalar Bagimli (Means as
Outcomes) Olarak (Model3)

| WHLM: hlmz2 MDM File: hsb.mdm Command File: ANCOVARIm I. = | (=] |ﬁ]

File Basic Settings Other Settings  Run Analysis  Help

Outcome LEVEL 1 MODEL (bold: group-mean centering; bold italic: grand-mean centering) i

Levebl | paTEMAT = £ +
»>» Level-2 << = [yt
INTRCPT2 LEVEL 2 MODEL ibold italic: grand-mean centering)
MEVCUT — -
OKULTURU Fg = g * Tps(ORTALAMA] + u,
AKADEMIK %

W Rasgele etkiler
/ RTALAMA

Sabit etkiler i
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Ortalamalar Bagimli Olarak

* Rasgele etkiler icin parametre tahmini ve
glvenirlik degeri
Mixed Model

_11&15_1,,31;41?@5. =00+ 10" GRTALKI_‘LMJ; T g Iy

Final Results - Iteration 6
Iterations stopped due to small change in likelihood function
o’ =39.15708

T
INTRCPT1.5, 2.63870

Random level-1 coefficient  Reliability estimate
INTRCPT1,5, 0.740
The value of the log-likelihood function at iteration 6 = -2.347972E+004




Ortalamalar Bagimli Olarak

e Sabit etkiler icin parametre tahmin

Final estimation of fixed effects
(with robust standard errors)

Fixed Effect Coethicient Standard t-ratio AApprox. p-value
rTor d.f.

For INTRCPTI1, f3,

INTRCPTZ, gy 12.649436 0.148377 85.252 158  <0.001

ORTALAMA, y5; 5863538 0.320211 18.311 158  <0.001

OrtalamaSES MATEMATIK basarisini manidar sekilde yordamaktadir
(p<0.05). Okul Ortalamasinda 1 birimlik artis matematik basarisinda 5.86

puan artisa neden olmaktadir.
Dr. Sedat SEN
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Ortalamalar Bagimli Olarak

* Rasgele etkiler icin parametre tahmini

Final estimation of variance components

. Standard Variance , )
Random Effect Deviation Component af. . p-value
INTRCPTIL, i, 1.62441 2.63870 158 633.51744 =0.001
level-1. r 6.25756 39.15708

Statistics for current covariance components model

Deviance = 46959.446959
Number of estimated parameters = 2



Ikinci Duizeyde Aciklanan Varyans

* Dlzey-2 degiskeni olan ORTALAMASES
degiskeninin bagimli degiskende acikladigi
varyansi (etki buyutkliguni) hesaplamak icin
su formdal kullantlir:

2 2
?"2 _ (Tnull B Tmeans)
— =
null

* Dlizey-1 degiskeni SES tarafindan aciklanan oran
* (8.61-2.64)/8.61=0.69
* %69



Ortalamalar Bagimli Olarak

* Ki-kare istatistigi (633.517) bize ortalamaSES kontrol edildilkten
sonra matematik basarisi ortalamalari anlamli dlizeyde degismekte
midir sorusunu cevaplamamizda yardimci olur. Cevap evet (p<0.001)

Final estimation of variance components

Standard Variance

Random Effect Deviation Component af. r p-value
INTRCPTIL, i, 1.62441 2.63870 158 633.51744 =0.001
level-1. r 6.25756 39.15708

Statistics for current covariance components model

Deviance = 46959.446959
Number of estimated parameters = 2



Sonuclarin Raporlanmasi

TABLE 4.3 Results from the Means-as-OQutcomes Model

Fixed Effect Coefficient se t Ratio
Model for school means

INTERCEPT, vy, 12.65 0.15 —

MEAN SES, v, 5.86 0.36 16.22

Variance

Random Effect Component df X’ p Value
School mean, u; 2.64 158 633.52 0.000
Level-1 effect, r; 39.16

 Raudenbush ve Bryk, 2002, s.73

Dr. Sedat SEN
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Ortalamalar Bagimli Olarak

* MAT= 12.65 + 5.86 (ortalamaSes) + uy;
« V(UOJ)= 2.64
« V(rij)=39.16

-Sabit icin katsayi, tim yordayicilar O oldugunda, 6ngorilen matematik
basarisidir; Bu nedenle, ortalama okul SES degeri 0 oldugunda,
ogrencilerin matematik basarisinin 12.65 oldugu tahmin edilmektedir.
-Okullar arasindaki degisimi temsil eden varyans bileseni buyuk 6lctide
azalmaktadir (8,61'den 2,64'e). Bu, Dlizey-2 degiskeninin, ortalama
matematik basarisindaki okuldan okula degisimin buyuk bir kismini
acikladigini gosterir. Daha kesin olarak, ortalamaSES ile aciklanan
varyansin orani (8.61 - 2.64) / 8.61 = .69'dur, yani okuldaki ortalama
matematik basari puanlarindaki acgiklanabilir varyasyonun yaklasik% 69'u
ortalamaSES ile aciklanabilir.



Rasgele Katsayi Modeli (Model4)

* Rasgele Katsayl Modeli ile asagidaki sorulari
cevaplamaya calisirz:

|. What is the average of the 160 regression equations (i.e., what are the average
- Intercept and slope)?
2. How much do the regression equations vary from school to school? Specifically,
how much do the intercepts vary and how much do the slopes vary?

3. What is the correlation between the intercepts and the slopes? (Do schools with
large intercepts [e.g., high mean achievement| also have large slopes [strong
relationships between SES and achievement|?)
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Rasgele Katsayl Modeli (Model4)

[=] WHLM: him2 MDM File: hsb.mdm Command File: MEANSASOUTCOMES. him L |
File | Basic Settings Other Settings Run Analysis Help
Outcome LEVEL 1 MODEL (bold: group-mean centering; bold italic: grand-mean centering) =
Level-1
= )
>> Level-2 << WAIEMAL S Fg 2 £ ER) LY
INTRCPT2 LEVEL 2 MODEL (bold takic: grand-mean centering)
MEVCUT £ = gt U
OKULTURU 0 00 "o
i AKADEMIK Ey = 140 * U
DISIPLIN
AZINLIKO
ORTALAMA

Yoo #s the average of the school means on math achievement across the population
-~ of schools;

Y10 18 the average SES-math regression slope across those schools;

Uy, 1s the unique increment to the intercept associated with school j; and

u); is the unique increment to the slope associated with school j.
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Rasgele Katsayl Modeli (Model4)

* Rasgele kesenler rasgele egimler

MATEMATI
n 15 I'__hl.'l & rl:'_'::
! b 2 & .



Rasgele Katsayi Modeli

Mixed Model
MATEMATI, =y, : . .
-yt SES, * uy + 4,*SES, 7, * Rasgele etkiler icin
parametre tahmini ve
Final Results - Iteration 21 glvenirlik degerleri

Iterations stopped due to small change in likelihood function Diizey-1 artik deger varyansi
o’ 436.82835 Kesen varyansi

Egim varyansi
T

INTRCPT1,6, [ 4.82978 |-0.15399
SES.5, -0.15399 | 0.41828

Egim ve kesen arasindaki kovaryans

T (as correlations)
INTRCPT1,5, 1.000 -0.108

SES.f, -0.108 1.000 Egim ve kesen arasindaki korelasyon
Random level-1 coefficient  Reliability estimate

INTRCPTL 5, 0.797

SES. 5, 0.179

The value of the log-likelihood function at iteration 21 = -2337928EH004 64



Rasgele Katsayi Modeli

e Sabit etkiler icin parametre tahmini

Final estimation of fixed effects

(with robust standard errors) Standartlastiriimamis katsayi
Fixed Effect Coetficient Standard “ratio AApprox. p-value
SrTor d.f.

For INTRCPTL, f,

INTRCPTZ, 790 12.664935 07189251 66.921 159 <0.001
For SES slope. f3;

INTRCPTZ, yyq 2.393878 0.117697 20.339 - 1539 —=10.001

Bu tabloda manidar bulunan SES degiskenine ait katsayi degeri SES degiskeni

ile bagimh degisken olan MATEMATIK BASARISI arasinda manidar bir iliski
oldugunu gosteriyor.
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Rasgele Katsayi Modeli

* Sabit ekilere ait tabloda manidar bulunan SES
degiskenine ait katsayi degeri SES degiskeni ile
bagimh degisken olan MATEMATIK BASARISI
arasinda manidar bir iliski oldugunu gosteriyor.

e Mevcut anali;in sonuclari,, b = 2.39, p <.001 SES
ve MATEMATIK BASARISI arasindaki iliskiyi
desteklemektedir.

e Bu istatistiklerin yonunun (pozitif veya negatif)
normal bir regresyon gibi yorumlandigini
unutmayin.

Dr. Sedat SEN
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Rasgele Katsayi Modeli
e Rasgele etkiler icin parametre tahmini

Final estimation of variance components

Standard Variance df

o ] e -value
Deviation Component £ P

Random Effect

INTRCPTL. u 2.19768 4.82978 159 90526472 =0.001
SES slope. u; 0.64675 041828 159 216.21178  0.002
level-1, r 6.06864 36.82835

Statistics for current covariance components model

Deviance = 46638.560929
Number of estimated parameters = 4



Rasgele Katsayi Modeli

e SESicin egimin varyansi icin tahmin 0.418'dir.

P degeri .002dir.

Test istatistiksel olarak

anlamli oldugu icin, okullar arasinda egimlerde

bir fark olmadigi
SES ile Matemati
okullar arasi fark

nipotezini reddediyoruz. Yani
< basarisi arasindaki iliski

Ik gostermektedir.



Ikinci Duizeyde Aciklanan Varyans

* Duzey-1 degiskeni olan SES degiskeninin
nagimli degiskende acikladigi varyansi (etki
ouyuklugini) hesaplamak icin su formul
cullanilir:

2 2
'T'2 . (UT’LU” o U'J"{l-ﬂ-dﬂ?’!’b)
o 2
gnuii

* Duizey-1 degiskeni SES tarafindan aciklanan oran
* (39.15-36.83)/39.15=0.06
* %6



Kesenler ve Egimler Bagimli Olarak

* Buraya kadar olan modellerde okullar arasi
regresyon esitliklerinin degisimini modelledik.

* Simdi ise bu degisimi aciklayabilmek icin
aciklayici bir model olusturmaya calisacagiz.

* Bu model sayesinde neden bazi okullarin diger
okullardan daha ylksek ortalamaya sahip
oldugunu, neden SES ile matematik basarisi

bazi okullarda digerlerine goére yuksek
cikmaktadir tarzi sorulari cevaplayacagiz.



(Model5)

Kesenler ve Egimler Bagimli Olarak

WHLM: him2 MDM File: hsb.mdm Command File: INTERCEF'TS.-’-‘n.NDSLDPESASOUTCDMES...[ =] | =] |-EhJ

Qutcome

Level-1

»» Level-2 <

INTRCPTZ
MEVCUT
OKULTURU
| AKADEMIK
DISIPLIN
AZINLIKO
ORTALAMA

File Basic Settings  Other Settings  Run Analysis  Help

LEVEL 1 MODEL ibold: group-mean centering; bold italic: grand-mean centering)
MATEMATI = £gt f?[SES] +r

LEVEL 2 MODEL ibold italic: grand-mean centering)
Eg = Yoot -I.-D,I,[E]F{TAL:’-".M#] + U,

£y = typ t 144\ORTALAMA) + u,

Dr. Sedat SEN
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Kesen ve Egimler Bagimli Olarak

Mixed Model
_‘LifsiTE_\«i&H&- =7pp T ;'5‘;*DRTALKI_‘L£4J=

e IA.',-_}: L H‘LA-SESJ L r.i."

Final Results - Iteration 26

Iterations stopped due to small change in likelihood function

o2 = 36.79340

T
INTRCPT1,5, 2.70764 -0.22099
SES. 5, -0.22099  0.45960

T (as correlations)
INTRCPTL.5, 1.000 -0.198

SES.5, -0.198 1.000

Random level-1 coefficient  Reliability estimate
INTRCPT15, 0.693

SES.f, 0.193

The value of the log-likelihood function at iteration 26 = -2.327995E+004

e Rasgele
etkiler icin
parametre
tahmini ve
glvenirlik
degerleri



Kesen ve Egimler Bagimli Olarak

e Sabit etkiler icin parametre tahmini

Final estimation of fixed effects
(with robust standard errors)

Fixed Effect Coetficient Standard t-ratio AApprox. p-value
erTor d.f.

For INTRCPTIL, S5,

INTRCPTZ, yyy 12.629003 0.163734 77.131 158  <0.001
ORTALAMA, yy; 3.775803 0.363488 10.388 158  =0.001
For SES slope, f;

INTRCPTLZ, yj 2.193666 0.125812 17.436 158 =0.001
ORTALAMA, y;; 0.164377 0.319402 0.515 158 0.608

Bu cikti icin sadece etkilesim terimine odaklanacagiz. HLM sonuglari, etkilesimin
anlamli olmadigini (b = 0.16, p = .608) ortaya koymaktadir, bu da Diizey-1 ve
Diizey-2 6ngoriiciileri arasinda ¢apraz seviye etkilesimi olmadigini
desteklemektedir. Dr. Sedat SEN



Kesen ve Egimler Bagimli Olarak

e Rasgele etkiler icin parametre tahmini

Final estimation of variance components

Random Effect Stm.ld?lrd 11-‘31‘1zmce d.f. 7 p-value
Deviation E,mnlmnan'r -

INTRCPT1. uy 1.64549 2.70764 158 626.02080 =0.001
SES slope. u; 0.67794 0.45960 158 211.84481  0.003
level-1, r 6.06576 36.79340

Statistics for current covariance components model

Deviance = 46559908802
Number of estimated parameters =4



Kesen ve Egimler Bagimli Olarak
(Modelb6)

WHLM: him2 MDM File: hsb.mdm Command File: whimtemp.him EEN

File Basic Settings | Other Settings | Run Analysis  Help
Outcome LEVEL 1 MODEL (bold: group-mean centering; bold italic: grand-mean centering)

Levell MATEMAT! = £ + £.(SES) +
3> Level-? << = Fo* Fy(SES)+r

INTRCPTZ LEVEL 2 MODEL (beld italic: grand-mean centering)
MEVCUT £y = g * 1p;|OKULTORD) + 4,,(ORTALAMA] + u,

OKULTURU

AKADEMIK Ey =1 ,,I,,I,{DHL.ILTL.IF?.U] +7,,|ORTALAMA] + 11,
DISIPLIM
AZINLIKO

ORTALAMA

10

Yii = Yoo + Yo (MEAN SES)j- -+ ’YOQ(SECTOR)JF-
-+ 7’10(ij — AY;) + ?1|(MEAN SES)thu - f;)

Dr Sedat SEN
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Model6

Iterations stopped due to small change in likelihood function

o° = 36.70313

T
INTRCPT1,6, 2.37996 0.19058
SES.f5, 0.19058 0.14892

T (as correlations)
INTRCPT1.6, 1.000 0.320

SES.G; 0.320 1.000

Random level-1 coefficient  Reliability estimate
INTRCPTL1.5; 0.733

SES.5; 0.073

Dr. Sedat SEN
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Model6

OrtalamaSES degeri ile matematik basarisi pozitif yonde iliskilidir (5.33).
Okultiirii icin kesen degeri (OrtalamaSES kontrol edildikten sonra) Katolik
okullarinin (1) devlet okullarina (0) gore daha yiiksek bir ortalama
matematik basarisina sahip oldugunu gosteriyor (1.22).

Final estimation of fixed effects:

Fixed Effect Coetticient Standard t-ratio Approx. p-value
error d.f.
For INTRCPTL, f;
INTRCPTZ, yyy 12.096006 0.198734 60.865 157  <0.001
OKULTQR®.7;; 1226384 0306272  4.004 157  <0.001
| ORTALAMA. yp; 5333056 0.360161 14.446 157  =0.001
For SES slope. f5;
INTRCPTZ, yyg 2037081 0.157135 18.697 157  =0.001
OKULTQR®. ;;  -1.640954 0.242905 -6.756 157  <0.001
ORTALAMA, yp 1.034427 0302566 3.419 157  <0.001

* Yuksek OrtalamaSES’e sahip okullar diisiik OrtalamaSES’e sahip
okullardan daha basarili olma egilimindedir (1.03). Katolik okullari
devlet okullarindan daha diisiik SES egimine sahiptir (-1.64).
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Model6

OrtalamaSES ve Okultlri degiskenleri kontrol
edildikten sonra kesen degerleri arasinda anlamli

bir degisim bulunmaktadir.

Final estimation of variance components

. Standard Variance ; )
Random Effect Deviation Component af. / prlue
INTRCPT1, uy 1.54271 237996 157 605.29503 [0.001
SES slope. u; 0.38590 0.14892 157 162.30867 | 0.369

level-1. r 6.05831 36.70313 ]

Statistics for current covariance components model

Deviance = 46501.875643
Number of estimated parameters = 4

e OrtalamaSES ve Okultiuru degiskenleri kontrol edildikten sonra egim
degerleri arasinda anlamli bir degisim bulunmamaktadir.



Model6

* Model sonuclarinin raporlanmasi

TABLE 4.5 Results from the Intercepts- and Slopes-as-Outcomes Model

Fixed Effects Coefficient e t Ratio
Model for school means

INTERCEPT, vy, 12.10 0.20 —

MEAN SES, v, 5.33 0.37 14.45

SECTOR, ¥y 1.23 0.31 4,00
Model for SES-achievement slopes

INTERCEPT, ¥,, 294 0.16 —

MEAN SES, v,, 1.03 0.30 142

SECTOR, 7y, ~1.64 0.24 ~6.76

Variance

Random Effects Compenent df X p Value
School mean, u,; 2.38 157 605.30 0.000
SES-achievement

slope, u; 0.15 157 162.31 0.369
Level-1 effect, r,; 36.68
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Model Karsilastirma
T Toeviance | parametre sayss

Modell 47116.793 2
Model2 46643.331 2
Model3 46659.447 2
Model4 46638.561 4
Model5 46559.908 4
Model6 46501.875 4

Model4 vs Model3

Test istatistigi: 46659.447 - 46638.561 = 20.886
Serbestlik derecesi: 2 (4-2)
https://www.socscistatistics.com/pvalues/chidistributio
N.aspx

p-degeri: .000029

KARAR: Model4 daha iyi uyum gostermektedir.
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https://www.socscistatistics.com/pvalues/chidistribution.aspx
https://www.socscistatistics.com/pvalues/chidistribution.aspx

Model Karsilastirma

 Sapma degeri (deviance test) kullanarak model
karsilastirmasi yapmak istiyorsak kestirim
yontemine (ML ya da REML) dikkat etmeliyiz.

* Eger model parametrelerini REML ile kestirmissek
ve iki farkl modeli karsilastirmak istiyorsak bu 2
modelin sabit etkiler kismi ayni olmali sadece
rasgele etkiler kisimlari farkli olmalidir.

* Eger bundan farkli durumda 2 modeli
karsilastiracaksak ML kestirim yontemini
kullanmak daha dogrudur.



* Model karsilastirmasini HLM Programi lGzerinden

Model Karsilastirma

Other Settings Menusiinde Hypothesis Testing
kisminda yapabiliriz.

WHLM: him2 MDM File: hsb.mdm Command File: whimtemp.hlm = | E 2%
File Basic Settings Other Settings Run Analysis  Help
Outcome LEVEL 1 MODEL ibold: group-mean centering; bold ftalic: grand-mean centering) i
Lewvel-1
> Level? << MATEMATI = Ept ff[SES] +r
INTRCPTZ2 LEVEL 2 MODEL (bold ttalic: grand-mean centering)
MEVCUT P o=y 4y
OKULTURU o 100 o
ARADEMIK Ey = tqp T Uy
DISIPLIM
AZIMLIKO i i ] N
ORTALAMA Hypothesis Testing - HLM2
Multivariate Hypothesis Tests
1
Test against another model
i test not d
Deviance | est not use OK
Mumber of Parameters | test not used
[~ Test homogeneity &1 ievelCPiaiiahlce . Mixed| -
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Model Karsilastirma

* Acilan ekranda su an calistirdiginiz model ile karsilastirilmasini
istediginiz modele ait (yani eski modele ait) deviance istatistigi ve
parametre sayisini girmelisiniz.

WHLM: him2 MDM File: hsbomdm  Command File: whimtemp.hlm = | = P
File Basic Settings Other Settings  Run Analysis  Help
Outcome LEVEL 1 MODEL (bold: group-mean centering; bold italic: grand-mean centering) i
Level-1
>> Level 2 << MATEMATI = -flj + ff[SES] +r
INTRCPT2 LEVEL 2 MODEL (boid italic: grand-mean centering)
MEVCUT PR
OKULTURL o 0o o
ARADEMIK ff = Ty0 + Uy
DISIPLIM
AZIMLIKO i i B N
| ORTALAMA Hypothesis Testing - HLM2

Multivariate Hypothesis Tests
1

Test against another model
Deviance | 46659 447

Mumber of Parameters 2|

[~ Test homogeneity of levélSlajariahte Mixed| -

0]24




Model Karsilastirma

* Onceki adimlari takip ettigimizde karsimiza
asagidaki sonuclar cikmaktadir.

Statistics for current covariance components model

Deviance = 46638.560929
Number of estimated parameters = 4

Variance-Covariance components test

;{2 statistic = 20.88607
Degrees of freedom =2
p-value = <0.001

KARAR: Model4 daha iyi uyum gostermektedir.



Yakinsama Problemi

* Yakinsanmayan model 6rnegi. Bu durumda karsimiza cikan ekrandaki
soruya Y yazarak cevap verirsek HLM programi sonug yakinsanana kadar
analizi devam ettirecektir.

WHLM: him2 MDM File: hsb.mdm Command File: whimtemp.hlm (Yanit Vermiyor) = -
m Big
File Basic Settings Other Settings  Run Analysis  Help N
Outcome -l p=- i pae
LEVEL 1 MODEL (bold: group-mean centering; bold italic: grand-mean centering) e = ;J Met
Level | MATEMATI (SES ==
- - = £+ £ +r o
>> Level-2 << Fo* F4(SES) =] Sme
INTRCPT2 LEVEL 2 MODEL (bold italic: grand-mean centering) 9-;||:1f
MEVCUT — . . .
OKULTURU fﬂ = gt I-m[DISIF'LIN] + I-OE[ORTALAM.A] + i
AKADEMIK Fy = Tip +744{DISIPLIN) + 7, ,(ORTALAMA) 4w, |
DISILF'LIN .
gﬁ % C\Program Files (x86)\HLM7035tudent\HLM25.EXE S
value the log—likelihood function at iteration = —2.325937E+884
value the log—likelihood function at iteration = —2.325939E+884
value the log—likelihood function at iteration = —2_325938E+804
value the log—likelihood function at iteration = —2.325938E+804
value the log—likelihood function at iteration = —2.325938E+884
value the log—likelihood function at iteration = —2_325938E+A@4
value the log—likelihood function at iteration = —2.325938E+B084
value the log—likelihood function at iteration = —2.325938E+B4
value the log—likelihood function at iteration = —2_.325938E+8@4
value the log—likelihood function at iteration = —2_325938E+804
value the log—likelihood function at iteration = —2.325937E+A04
value the log—likelihood function at iteration = —2.325937VE+B@4
value the log—likelihood function at iteration = —2_325937E+Bi4
value the log—likelihood function at iteration = —2.325937E+Bl4
value the log—likelihood function at iteration = —2.325937E+BA4
value the log—likelihood function at iteration = —2_325937E+Bi4
value the log—likelihood function at iteration = —2.325937E+B0l4
value the log—likelihood function at iteration = —2.325937E+BA4
value the log—likelihood function at iteration = —2_325937VE+Al4
value the log—likelihood function at iteration = —2.325936E+804
value the log—likelihood function at iteration = —-2.325736E+804
I value the log—likelihood function at iteration = —2_.325936E+A@4

maximum numbher of iteratﬂfn&eﬁ@é Mn reached, but the analysis has
converged. Do you want to continue until convergence?




