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o 1DDHEDEWEMMN NR%GL) DoFEICELGINZTERTE.

= Two-sample t-test
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= Paired t-test
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= Multiple regression
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= Menu®Specify 2nd-levelZ#f L Batch EditorZiL 5 LIF5

& Batch Editor - a X
File Edit View SPM BasclO
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Module List _, Gument Module: Factorial design specification ==

~! [Help on: Factorial desiin specification ~
Design
One-sample t-test
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Covariates
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None
Implicit Mask Yes
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Global cakeulation
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Realign (Esti... - Slice timing

Omit v

A
v
v

| > | Specify..

>)

Select a directory where the SPMmat file containing the specified design matrix will be
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Multiple covariates
Masking
Threshold masking
None
Imphcit Mask Yes
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Global calculation
Omit__
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Specty.

Dvoctory R
Salect 3 directory whare tha SPMmat fls containing the specifisd design matric will ba
written.
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DEd >
Module Lint Cunrent Module: Factorial design specificaion

m DesighT lOne-sample t-test] ZBIRLFET, =~ e oo
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Covariates
Multiple covariates
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l

Multipie
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Up G ¥MR] Lecture¥data¥0s
Prev GYMRI Lecture¥data¥05
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Frames
Selected 5/[1-_] files. (Added 1/1 file)
& G¥MRI_Lecture¥data¥01¥con 0001 nii i
G¥MRI_Lectura¥data¥02¥con 0001 nii 1
G ¥MRI_LectureYdata¥(G¥con 0001 niil
G ¥MRI_Lecture¥data¥04¥con 0001 nii1
G ¥MRI_LectureYdata¥0S¥con 0001 nii i

4 Batch Editor o 0
File Edit View SPM BasiklO

Ded P
Module List ~ Current Module: Factorial desien specification
el Cel ke ~  Help on: Factorial design specification

|Design

| One-sample t-test

.. Scans 5 files
povariates

Multiple covariates

Masking

| . Threshold masking

! None

. Implicit Mask Yes
. Explicit Mask

Global calculation

| Omit

Current Item: Directorv

G ¥MRI_Lecture¥second-level¥inc—con

< > Specify..

Select a directory where the SPMmat file containing the specified design matrix will be
written.
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Statistical analysis: Design

s TTTHNIE, SPMmat7 71 JL
NERIN S,

= 1st- Ievelﬁﬁ& I_‘Iﬁ'hDeSI 1 - GUMRI_Lecture/datai01icon_0001
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L ﬁﬁ':é*&gﬁ% OSSR B £ ] L GUMRI_Lectureldata/03icon_0001,
m BatchitB&ELES "  GIMRI_Lecture/datalddicon_0001,

- GMRI_Lecture/data/05ikcon_0001.

Fmean

FGUMRI_Lecture/data/02con_0001,

magas

pEmmalars

| (gray — /3 not uniquely specified)

crarEler ol bmatidy

Design description...

Design : One sample {-test
Global calculation : omit
Grand mean scaling : <no grand Mean scaling=>
Global normalisation : <no global nomalisation>
Parameters : 1 condition, +0 covariate, +0 block, +0 nuisance
1 total, having 1 degrees of freedom
leaving 4 degrees of freedom from 5 images
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n 1Ist-levelfiT ERMRICETIVHEEZ TS =6, SPMOMenu™y 1 > K
H b Estimate Z23E N

m Select SPM.matTinc-con 2 # JLFZERK SN =SPM.mat% £iR
s EFTLTDone% %D (BatchtE7FELTEZS)

4 Batch Editor - (m} X
Fide Edit View SPM  BazciO
Ded b
Module List ~ Current Module: Model estimati
A Help on: Model estimation ~
o6 hax PMmat e¥sacond-level¥inc—con¥YSPMmat
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i o Write residuals No
Coregister (E... - Normalse (E.. - Method.
‘ Chssical

Specity 1st-level

alron! Ttem: golocl SPM.mat

G ¥MRI_Lecture¥second-level¥finc—con¥ SPMmat ~

v Specify..

Select the SPMmat file that contains the design specification.
The directory containing this file is known as the input directory.
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s ETIHENERDODAIE, Menub 5Results ZEIR
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= Contrast Manager*Zit, Define new contrastZ # 9 M3 1st-level &
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m 1st-levelf#r & BRI

e apply mask: none

e p value adjustment control: none
& threshold: 0.001 E£7#=I1&. p
value adjustment control: FWE &
threshold: 0.05 %#E.5

s SASDOEREMNHTL S
m BatchtRELES

apply masking none
p value adjustment to control FWE none
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1.008 § 0.7 &34 1N D.0E 1
L] [P 5] ¥ [T

-com
L)
[0
1.0063 o8 F [ L] 1000 0.9 11
1.0066 S8 1 .48 1.000
1.0063 0O 8 1 0. &N L



2nd-level &8 12

= Graphicrséliﬂiﬁlilr%b“ﬂjf: B,
Results™) 1 >~ F)DAtlas — S=sSealessscs o
Label using — _
Neuromorphometrics Z#i39" 1
— & T. Graphics®Tableh - — :
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Design matrix
design  Contrasts  Atlas =
z g Statistics: p-valves adjusted for search volume
set-evel clusterdevel peak-evel
p- e Prwtcoe Jromam & Pucw  Prateor FroRan | Zg)
1.000 5 0.971 0.358 13 0.084 1.000 0.977 14.70 3.84 2 g
0.998 0.358 9% 0.1 0.977 11.4% 159 -3 Right Cerebral White Matter (90.9%)
1,000 0.638 2  0.490 0.977 11,38 3.8 -26 - — Right MFG middle frontal gyrus (4.9%)

1.000 o.6 1 0.6
1,000 0.638 1 0.633

5338

g ::g : ""; : i; =30 = Right MSFG superior frontal gyrus medial segment (2.1%)
‘ Right SFG superior frontal gyrus (1.2%)
Right ACgG anterior cingulate gyrus (0.9%)

wholebran || eigenvariale| CVA |
save..
dear

< 000 y= 0000 == 0.00
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. Factorial Design Specification T Multiple Regression Z#EiR L. & HBREDETE
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6]

‘g Startbackup > -

RTdiff_IncMinusCon_ms

beta_ 0001 nii

1 oon_ 000 nai

| masicnai

"] ResMSnii

| RP i

£ spm

4 sprn T 0001 .nii

Lecture-Chunlim > DoneData > Second level *  inc-con 2

/132025 403 PM

File folder

& SPM12 (T7T1k Menu - (]
Realgn (Es.. ~ Slice brring Smoath
Coregister (.~ | Hormamse | - Segmer

l Specify 151-evel Review

Resalts

Drynamic Causal Modeling

| Spectyznaseve | @Esﬂmare

SPM for functional MRI
Dies plary Chack Rag Render = PR
Tolbax b PP ImC:ale CHOOM lengeit
Halp Liitg - Batch Chuit

¥

Design

. Multiple regression
.. Scans

.. Covariates

.. Intercept
Covariates

Multiple covariates
Masking

. Threshold masking
. . None

. Implicit Mask

. Explicit Mask
Global calculation
Cusrpasd Item: Directory

.. ALecture-Chunlin'DoneData\Second _levelinc-con\RTdiff IncMinusCan_ms

5 files

Include Intercept

Yes

C:\Wsers\SugiuraLab\Desktop\Lecture-Chunlin\DoneData\Second_levelinc-con\RTdiff_IncMinusCon_ms

1.

Prepare a Results Folder
-Create a dedicated folder for the output (e.g., RTdiff IncMinusCon_ms).

2. From the SPM GUI, select “Specify 2nd Level”.
3. Directory: Choose the newly created results folder.
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-1 o i
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askes atirg Note the file paths to the e O3
N::“H"“'"‘“i‘ . Threshold masking . . g
s ek s first-level analysis results s
Slobw caeven ot escuaton for reference —
e (G P
)
Check here to ensure that

con_0001.nii files from all 5
subjects have been correctly
selected

+-0sers\SuguralabDesitop Lecture-Chunin' DoneDatai 1 st-eved 01icon_0001.na 1

> Wsers\Suguralab'Desitop'Lecture-Chenin DoneDatal 1st-level 02'con_0001 0a. 1
o \Wsers'\SuguralabiDesitop/Lecture-Chunin' DoneData) 1 stJeved 03'con_0001 n 1
by \Suguralab'Desitep'Lecture-Chunin'DoneData) 1st-evel 04 \con_0001 i 1
Wsers\SuguralabDesktop'Lecture-ChunliniDooeData\ 1stlevel 05icon 0001 i 1

1. Click Design and select Multiple Regression
2. Double-click Scans and select all subjects’ con_0001.nii (representing the Inc—Con
contrast) files from the first-level analysis. ->Done



https://jeongbrainand-xme5803.slack.com/files/U01TZV29WSD/F099W0ML5L4/image.png?origin_team=T01TTF2V092&origin_channel=D01TTFTH5C4

2475 3% /How to do it in SPM12
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Help an: Factorial design specdication g:ﬁnw . ALechare-Chunlin'DoneDatalSecond_levelincconRTA _lacMirusCon s || o —

Directory . ALegture-Chundin\DeneData’ Second_levelinc-conRTdifl_|neMinusCon_ms '-:-':"H'PH regression Help on: Factonal design apecifcation

Design ceans 5 fags Durechory \Leg tune- humie Dione Clata Second_leveting-con BT 0 _lscMinasiCon_ms
Multiche regression . . Covariabis -

.. Seans 5 files . . Imtercept Inchude Intercept Wadtigle regiessicn -
.. Covariates @- 1 Covarates - 1 Covanates

Inchade Infercept b - D&:"‘::I':"'I‘Fﬂ Ireciude Inlercent
o Covanate = 1

Inera ey Hank 1 dosbie
.. Vecior =i . . Cemering — Crourall mean RTaM inchimusCon
.. Mame £ 4 Multiple covariates = wniee 2 - S Careareg —— . '.',‘-murmmm
. Interactions None Masking fr— - Matie covanales
(e e
., Centering Overall mean - ;

| Ve i o wwbm i o pes Pkl et wecmnd

::mtaﬁr&nﬂ!ﬁ. @_2 |§r§|:|p-ua-c\-l'.|‘:-lrlw“hwl F.’-T:ﬂ-_:::hm:m I..—“- Iuhl:::::;-.
— - =" o
Delate: Covariate (1) @_3 @_3

Click Covariates — New covariate to create a new one.

Double-click Vector, copy & paste the RTdiff_IncMinusCon_ms data from your
individual difference file (e.g., ID covariates for tutorial.csv), then click OK.

3. Double-click Name, enter a descriptive name for the covariate, then click OK.

N —
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] & £ P
L] 3 spe
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- » 3 MR model specification
Factorial s N A e e RTdiff_IncMinusCon Py
MWEEG 3 MR data specificaton o None
Uil > Factoeal devgm spectication Overall mean
lates
@ rasking
Mixed-effects (MFX) analyss y K Yes
Bayenan Model! Selecton » ok
Praysio/Prycho - Phipskalogic ingeraction tion s T T
Set Level test
Global normalisation
. Overall grand mean scaling
No 2
Normalisation None

Curremt hem: Name
RTdiff_IncMinusCon

l e | Cancel

Click SPM -> Stats -> Model estimate R
For Select SPM mat, Select ‘Dependency’
Leave it as default and click on OK

Run it and save the batch for future use

hownN -~

Muinge Cnarat

Covvon hoa: vy
C\lsers'Sugural atDeskiop/LectureLiunin DoneData Second_leveling-con RTET inchinussCon ms
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& SPMIZ (TTT1): Menu o i Gl S DR,
. Dir C:Wsers\SuguraLab\Desktop\Lecture-Chunie\DoneData\Second_les
Up C:\Users\Sugiuralab\Desktop\Lecture-Chunlin'DoneData\Secon. . -

Reakgn (Es... ~ Sihce Bming > ] on... ]

Coregister (.~ | |Nomalise (.

Specity 15-ievel

|5ps:lymm]

TEXE/Constant

IR E L OEFB &K
LT 5

758 L OEFHE & R
RET %

Go to SPM GUI — Results.

Click Define new contrast

e\

negative correlation).
Click Submit, then click OK.

o

Select the SPM.mat file we just created, then click Done.

Enter a descriptive contrast name, and type 0 1 (to test positive correlation of the covariate) or 0 -1 (to test
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Select the contrast you want to view — click Done.
Applying masking — none

p value adjustment to control — none

threshold {T or p value} — keep default 0.001

& extent threshold {voxels} — keep default 0 — press Enter
Check the results as we did in previous analyses.
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