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Results and Discussion

All infants met the habituation criterion. Preli-
minary analyses revealed that there were no main
effects or interactions involving infant sex, trial
order, or test block; all subsequent analyses were
performed collapsed across these variables. To
examine whether infants successfully mapped rising
/ko/ and falling /ko/ to different novel objects,
we compared mean looking times on same and
switch trials using a paired-samples f test (all f tests
two-tailed; effect sizes reported for f tests are
Cohen'’s d). The infants looked significantly longer
to switch (M =823 s, SD=3.59) than to same
M=1663s, 5D = 2.95) trials, #(23) = 2.11, p = .046,

indicating that they learned the mapping
between the labels and the objects (see Figure 4).

Hay et al. (2015). From Flexibility to Constraint: The Contrastive Use of Lexical Tone in °
Early Word Learning. Child Development, 86(1), 10-22.

Results

Preliminary analyses found no effects of gender. order of
familiarization trials (mostly red or mostly green box first). or
order of test trials (expected vs. unexpected first): subsequent
analyses collapsed across these variables. A second observer,
unaware of the order of the trials. timed 50% of the familiar-
ization and test trials. Interobserver reliability averaged 94%.

An alpha level of .05 was used for all analyses. An analysis
of variance (ANOVA) examined the effects of trial pair (1. 2)
and outcome (one-green-HndokeAneskedti8i@ples vs. one-red-and-
four-green samples). There was in effect of outcome. F(1.
11) = 9.585. p = .Dlnts looked
reliably longer at the oné-Ted=amd=four-green samples (M =
13.71 s, SD = 7.15) than the one-green-and-four-red samples
(M = 8.63 s, SD = 5.067). There were no other main effects or
interactions. Eleven of 12 infants looked longer at the one-red-

Denison et al. (2014). Probability Versus Representativeness in Infancy: Can Infants Use
Physics to Adjust Population Base Rates in Probabilistic Inference?. Developmental Psychology,
50(8), 2009-2019.
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L TLY5 (APA, 2001, p. xxi)
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APA Publication Manual p.33

APA stresses that NHST is but a starting point and that additional
reporting elements such as effect sizes, confidence intervals, and extensive description
are needed to convey the most complete meaning of the results.

o RERRE XA TDIBFEYIZTEF A BROEKREZ TS
[IEAS=0CIF, SR E . FHERM. TLTEHMGHRA
AR RTHHEZ, 7 AH)DDEFR(APA)TERLET

However, complete reporting of all tested hypotheses and estimates of appropriate
ettect sizes and confidence intervals are the minimum expectations for all APA iour-
nals.?
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Intext 4.84 ANOVA.T Doth the age grou?F(1, 46) = 540,32, p <.001

APA Publication Manual p.a7
o APAR a7 LB DEFRIRETEDH

The resulis described above suggested that there was ne influence of age on the
influences of emotion. To further testihe validity of this hypothesis, we submitted the RTs to the
five categories of Largets 1o a 2 x 5 (Age [young, old] x Target Category [posilive high arousal,
Statisfics  Positive low arvusal, neutral, negative low arousal, negative high arousal]) repeated-measures

i S LT T T T T, the target calc|
e N ECORT

F(4,184) = B.98, p <.001 o iiects were significant, as well as the Age Group x
Target Category interaction. F (4. 184) = 359, = .tis interaction ap pmd:'.'-.
reflect the fact that for the youngeradulls, positive high-arousal targets were detected faster thun
wrgets (rom all other categories, 5(23) < -1.90, p < .001. with noother target calegorics
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Psychology journal bans P values

Test for reliability of results “too sasy to pass”, say editors.

Chris Woolston

"
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quality research’
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CHILD DEVELOPMENT PERSPECTIVES

Empirical Benchmarks for Interpreting
Effect Sizes in Research
Caralyn L. WL Howard S, Bloon.® Alison Rebeek Black,? and Mark W, Lipsey®

Heorgetown Public Poliey Institute, "R, anid "Vanderbile nstitute for Public Policy Studies

curriclar interventions imorease reading ar mathematios

o whether the magnitudes of effiects are sabstantively

udfemt o oeactically importani—an isse of particulsr interest
" paliey makers and neemm officials.

Volume 2, Number 3, Pages 172177 (2009)
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(Hill et al., 2009, Child Development Perspectives)

Table 1 1 . ﬁ)\ébﬁb‘%ém;ﬁl%%

Average Annual Gain in Effect Size From Nationally Normed
ress FRTRL  EHTRE

Reading tests Math tests

2. HEIDEMEZLETIMRE

BRI\

Means are regression adjusted for test seores in pri

stuibents” demographic characteristies,
Sources. lowa Tests of Basie Skills (FTBS) for Disteiet L Stanford Achievement °

Test (SATY for Distriet 1. Metropolitan Achievement Test for Distriet HL and

':"'I"‘; (Hill et al., 2009, Child Development Perspectives)

Margin Margin = o % 'I‘i
Grade transition Mean of error Mean of error Table 2 %A - E )\ - E A %{éﬂz fs';ﬁ;'g i t'lﬁi
Demagruphic Performance Gap in Mean NAEP Scares, by Grade (in Effoct Size —3JEZ
Grade K-1 152 +0.21 114 +0.49 == == ' M= 2
GCrade 1-2 0.97 +0.10 1.03 +0.14 Black-White Hispanic=White d-price lunch Male-Fesnale
Grade 2-3 0.60 =0.10 0.39 *=0.16
Grade 3—1 0.36 *(.12 0.52 *0.14 ::?IL:: = ::ul
w4 ge Grade 4-5 0.40 +0.06 0.56 +0.11 e g e
¥ Grade 5-6 0.32 =011 0.41 *=0.08 h .
—i1,1¥3 L5 —.85 LIR1HY
Grade 6-7 0.23 +0.11 0.30 +0.06 gy o i i
Grade 7-8 0.26 *=0.03 0.32 *=0.05 -0 —iht -0,72 i
Grade 8-9 0.24 *0.10 0.22 *0.10 Institute of Edration Scirtres, Natiosal Cener for Ed sics. National Vesessmment of Exducatinnal Progress
(;n“h‘ 09-10 0.19 .08 0.25 +0.07 2000 Mathenmatios Sssessment {Bloom et al., 206070, 20071 Lipey et al., 2007),
Grade 10-11 0.19 *0.17 0.14 *0.16
Grade 11-12 0.06 =0.11 0.01 *=0.14 ° °
(Hill et al., 2009, Child Development Perspectives) (Hill et al., 2009, Child Development Perspectives)
Table 3 _ - " =
Performance Gap in Effect Size Between “Average” and “Weak™ 3 ﬁ A % {fT o T’ i 1T Eﬁ g.lDJ 0) ’}‘j] % E
Sehools (50th and 10th percentiles) ﬂhiﬁ Table 4 =
District findings Summary of Effect Sizes From Randomized Studies
Subject and grade I un 1 IV
BT Read Number of effect Mean
=X sading 5 i i ; s
AILT Grade 3 031 018 0.16 043 Achievement measure size eslimates effect size  SD
Grade 5 041 0.18 0.35 0.31 INEERRL P o
Grade 7 0.25 011 0,30 NA ﬁ:@#nlal}' school 389 0.33 0.48
. Grade 10 0.07 0.11 NA NA Standardized test (broad) 21 0.07 0.32
5 Math Y o Standardized test (narrow) 181 0.23 0.35
Grade 3 0.29 0.25 0.19 0.4 i S 5
Grade 5 027 0.23 0.36 0.26 Specialized topic/test 180 0.44 0.49
- = . e ” -
Grade 7 0.20 0.15 0.23 NA Middle school B4 36 0.51 0.49
Grade 10 0.14 0.17 NA NA ngh school —'%—*345 43 027 0.33
Note T indicates that o valoe could not be computed heeanse of o

Note. Unweighted means across all effect sizes and samples in each category.
g zory

Sources. Compiled by the authors from 61 existing research reports and

publications (reporting on 95 independent subjeet samples: Bloom et al..

2007h). (Hill et al., 2009, Child Development Perspectives)
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Table 5
Distributions of Mean Effect Size From Meta-Analyses
Number of effect  Mean
Achievement measure size estimates  effect size  SD
Al 7 :
IJ\%*)@:I ementary school 32 023 021
Lower elementary (Grades 1-3) 19 023 018
Upper elementary (Grades 4-6) 20 022 0.18
B ZHBiddle school 27 027 024
S % High school 28 024 015
Note. Each effect size estimate contribnting to these statisties is itsell a mean
effect size averaged over the studies included in the 1 tive meta-analyses,

Weighted means and standard dev

of studies on which each effect size

o shown, weighted by the number
ate is hased,

Sovrces. Compiled by the anthors from 76 existing research reports and °

(Hill et al., 2009, Child Development Perspectives)

publications (Bloom et al., 2007h: Lipsey et al., 2007)

SEZ LELBERICBITA2HMEENDLEL—KY
oA R

FREEE ST A RS 030  Finn & Achilles (1990)
23150 W7 AR 032
DA (<30)vs  HEFEDREE 0.47 Smith & Glass (1980)
RANBEHR HERDRERE 1.03
BEFIH vs ,E'b‘.% ERRE (21F) 0.00 Mosteller, Light, &
TEYT snm@amER oo

ERE (RERER) -0.06
HERDvs iz ERE -0.06 Giaconia & Hedges
HOFREE  pp~omE 017 %
EEERSE ERE 0.44  Wang & Baker (1986) )

(Coe, 2002, BERA Conference; Lipsey and Wilson, 1993, Am Psych)
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TR
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T ANEHE

~Me

0.30

0.42

0.70

0.40
0.30
0.10

Kulik, Bangert, & Kulik
(1984)

Shymansky, Hedges, &
Woodworth (1990)

Hembree (1988)
Fuchs & Fuchs (1986)

Cohen, Kulik, & Kulik
(1982)

Bangert, Kulik & Kulik
(1983)

(Coe, 2002, BERA Conference; Lipsey and Wilson, 1993, Am Psych)
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on? [ZDERDAHRIFLHEDIEENLTE EHEHH
NERBREMOL B

L5807 = of + of

BESME

MEDEERN R E 1 ERERELE DD HIT
o BB HEERTAFISSTEEHRA-2:

A2 _ SSa
~ ssp
o DFEDBKREED/NATRAEHELIZE:

~2 _ SSp—df sMSg

o
SST
L p2 _ SSa=dfaMsg 2FHFHSS; =SS, + SSg
&= SST+MSg :
. BRED
o3& D FRR FHFSS,

o D% < 8% <p?

ERD
FHHSS, D

RN BNRE HEBRENC2ERU L
1ERBERE NS
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BEH Mo
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She EEEBENOARAH
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rEDENRE  HBRENOC2ERLLE
0 £HMITEDHBZELDHEERDSROHE

o (ABEROAE)
1 EHE)
oL DHBNEREREL

L (LEERONED)
T T EEEROSR)(BESR)
o — &1L ZH B & (Olejnik & Algina, 2003, Psych Meth)
e (LBREROHE)
nG (%Eiga)ﬁj\ﬁt)*_( %hlﬂﬂd)ﬁwﬁéhf I

WEWERDO B
X UZER | TRELTVZERTHLES

EDIERYRE 2ERHREROES
ol T AR E

o A2 — & ~2_ SS4—df sMSg

sst’ SST+MSg
onZIIHIST HIEMER
A2 SSa ~2__ SSp—dfsMSg

° — —
o SSa+SSg’ P SSa+(N—dfa)MSg
onglZxtind 52— LR E
o A2 — 5S4 @2= SSp—df sMSE
Na SSA+SSE' G SSa+(N—df ) MSEg

AtBHIRESH
FERDOLE

CRe S oa_ SadTaMSs B ARAEE
SS4+SSap+SSE SST+SSp+bXMSg *LT:EO)&%

o FHAVZLIBANRBORZRLS A

rEDNREDER
o Cohen (1969) D £ #E
o INSTEENERRn? = .010
- HEEEDZE? = .058 (.06)
o RELGZNRN? =137 (14)
o BB EHEYL  Ferguson (2009, Prof Psych) D E#E(?)
o INSTEEhERRn? = .04
- FREEOHEN? = 25
o KELGHRN? = .64
oWFhnIZt &k, BREEHFETE—DOD (W HRYELREL)
BRICTEGVNILITER °
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2 7 = b == (Richardson, 2011, Educ Res Rev;
NRODNREDBETER ooty e

o KEMZLELI-NETIEILEK ERDHRERT
on?&niMiEE (e.g., Pierce et al., 2004, Educ Psych Meas)
o RIREMNNSGEZ LY L L
ocf. §~.50 4= n?~.05
o AMMEIE RS
- KERBDIEFREFZROEV FREEICLAEL
o BLCER (fl: 144&) TH.
o IKEHITIKTF
o BIRUIZKEIZIKE
B S5 H A HEYTHNENEEA o
LA DDA TATHOERMLLECE R ?

MRELRTE D LLER(FFEFEIT)

JREAEF-EH-FEH (2015) HEH D EZEHR

HiRESN=-EIZH T5plEEME=E
02009~ 2012 DHBE D EEHARIFICBE INT-HK
XEFRD
s NREDH/EILIFEAERESN TR (f KA
&, 2009, EEELHE)
o LML, ZLOBXIZBLNT ESN TS HETE
NOMBREFEHTEHIENTES
o CCTIE ()R 2BOFEHEEZLEELTLS
B (i) 1 EREEBRER DS BN EIToOTLAH
% OEMITEEL. IR E (g,7%) EpfEDBEESE

Lot e

MRELpEEDER W2 BOFYEE

(N=146) r = —.512

=R + log(N) =3 (135N =33)
g # log(N) =4 (34N £90)
& @ log(N) ~ 5 (21 <N <244)
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oSN IR NERARNIZESA IR ELPED
BOBHROARMEIE—ELTLSAA,
c pEDINSGE(TFEGDHARDFTEHELN
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o INSKIBULEIEBRBFONTWLSIZEhhbhE
FTEAY A ZANINESWEOIZTFEEZLELH
WA E 2R A XDEENASMIZR
TEnt=
o SETHHREINI-HXDAETHY. Hik -~
INTADEELEEAAHDEEZLND

pfEDZ R ]

o MR ERH, MIELWLVEE U, plEFREALEEF
FTEDOM?

pEEMREDEFZRDTEL RN — 3>

o Cumming (2012) Understanding the New Statistics
MplENFE LR ]

oY IrITTFESC

o http://www.latrobe.edu.au/psy/research/projects/esci

ox; ~ N(50,202), x, ~ N(60,20%) &L Tn=329"DDIZXK
L, TG 2EDOUREICH T SplEL. HIRE
*+OSRIEMXME 2HHT S

o BERHMEEBRYBLIZEEIC, ELoBREDHSHIE
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*"‘75\ ? Dance of the p values

p=10 ? * *Eh  EEE
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oHy AAEELLNEEDplE(L.
s BERICELIRNIE
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« SUIKETHEITGDHIE
c INKETHEITGDHIE
c 0.1%KETHEEIZGAHIE
DWTNENELT, pEQOBIREILEREEHIS%
B
o—A.NREDXEHETE (95%EFEXM) L. BitEHY
HEOMREHEEISRTEAL
o BEBTETORMIZE. plELYLHEBORMHEED
ANELTWSEEZLND

NREHAREDERR
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Package ‘compute.es’

February 19, 2015

Type Package

Title Compute Effect Sizes

Version 0.2-4

Date 2014-09-16

Author AC Del Re

Maintainer AC Del Re <acdelre@gmail. coms

Description This package contains several functions for caleulating the most
widely used effect sizes (ES), along with their varances, confidence
intervals and p-values. The output includes ES's of d (mean difference), g
(unbiased estimate of d). r {correlation coefficient). &' (Fisher's ), and
‘O (odds ratio and log odds ratio). In addition. NNT (number needed o
treat), U3, CLES (Common Language Effect Size) and CLiff's Delta are
computed. This package uses recommended formulas as described in The
Handbook of E h
I

of ynthesis and Meta-Analysis (Cooper, Hedges, &
Valentine, 2009),
Install.packages(“compute.es”) ’

Library(compute.es)

CDEIGET—EDNLDMREDKDA

| ®a HB

Mean 12 10
SD 1.3 1.0
N 30 30

mes(m.1=12,m.2=10,sd.1=1.3,sd.2=1.0,n.1=30,n.2=30)

FaR

> mes(m.1=12,m.2=10,sd.1=1.3,sd.2=1.0,n.1=30,n.2=30)
Mean Differences ES:

d [ 95 %I] =1.72 [ 1.12 , 2.33 ]
var(d) = 0.09

p-value(d) = 0

ulddd) = 95.77 %

CLES(d) = 88.87 %

Cliff's Delta = 0.78

g[95 %] =1.7 [ 1.1, 2.3 1]
var(g) = 0.09

p-value(g) = 0

U3(g) = 95.56 %

CLES(g) = 88.56 %

HREFBRNODHREDROT
| ®a mB

N 30 30
W) 1=6.679 DEE,

tes(t=6.679,n.1=30,n.2=30)

fER
> tes(6.679,30,30)
Mean Differences ES:

d [ 95 %1] =1.72 [ 1.12 , 2.33 ]
var(d) = 0.09

p-value(d) = 0

u3(d) = 95.77 %

CLES(d) = 88.87 %

Cliff's Delta = 0.78

g[95%c1] =1.7 [ 1.1, 2.3 ]
var(g) = 0.09
p-value(g) = 0

u3(g) = 95.56 %
CLES(g) = 88.56 % °

MREOEHD= DD 757 %A

oREFIA

« rpsychi (Okumura, 2010-12)
http://cran.r-project.org/web/packages/rpsychi/

« ANOVAZE (3R, 2007-15)

o http://wwwll.atpages.jp/~riseki/pukiwikiplus/index.ph
p?ANOVA%B7%AF

« psych (Revelle, 2007-14)
http://personality-project.org/r/

0 ESCI (Cumming, 2011,12)
http://www.latrobe.edu.au/psy/research/projects/esci

olZFMZH °
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FeHLER. BE
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=F
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EEH

oRERREIXINEDEE I1ZERT D

oLML.EEDT—435 %ﬁfx)]%?ﬁ‘i?t(t’ﬂf
HAIGE(EHI=IZHEW, FICART—AENE =
EBHITERLTWAHRK. RO BEEIZTDE
HMIEBFRICZESHEAEY D2 2H5MhELNEL

OB EIXINEDKRESIZERT S

ONRDKEZIIIHEFMGEEDTHY., KITHELS
BEEY S - EMEDLLBENLAFARTHD
oMMBREDAHTEEITTIELEL, EREIHETE (e.g.fE
XM ZERVERNEEND

MREBIINREZRDHD

o TR E->TERLIELTLZDTT b, EBRDA
BIERBYET, VECETERBET HHLIE, Tt
LHREE. HROASSER>TLNEDTY, |

o Ellis (2010)

The Essential Guide to
EFFECT SIZES
. B e Rt
SRR
: ’}.y PAUL D. ELLIS
=

ANIINRELZHRET S
o BLLIZ.. WA - FH E£(2012) A2 54T AFH

A25rHEALM

A R S 3 = D

AR
# bma ™

RA R EHE O AR
o RERIREICH T HplELIF. IFEREH,DEE j(D. .
T—ADDEHFEHER
p= P(DIHO) sFs(zizel}
oMEENKYIZAMYE-LDIX, TLAT—EDME *L
t=£,& T REEH,, Hy, ... AN IELULVEESR (Cohen, 1994)
P(Ho|D), P(H|D), ...
o BEERMDEREE ZDGEHEMIAZDEZ A TIE.
COMHERIIEZDENTELL
o BHEMELTRHEEZDNAIMEZIZENTIE. 2D
HEREEZ.FHBTHENTED
o EIBRICHIALTNISET AENTE-TLS

(Hoijtink, 2011, Chapman&Hall/CRC; Dienes, 2008, Palgrave; Morey & Rou
2011, Psych Meth)
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RABGERET D HT A~

ORI IMET DT MET DT ADETIL
DEMBRONTY, E5LE=RITRIBRGET /LIS
T—REHhHhtED
DB TIXSBOTOILE

ORI : T—FDE-TLB LR L
CRBL, FPRITEOMETETILEREEL, ThE
BUWN\TGA=ZHEE - FRZE1TD
o TADNWBMEESA-HETHIET )Y
o« 7ILOYX Ls: MCMC, INLA, EM, ...

« Yk 7 : Stan, BUGS, Mplus, GLLAMM, ... o
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http://www.socialpsychology.jp/sympo/seminar_150325.html






