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Abstract 
"#$er'(e)ta, $-',o/o$-er/ 0/e e($'r'ca, re/earc- (et-o2/ to 3e)erate 40a)t'tat'5e 2ata6 t-e 
/tat'/t'ca, a)a,y/'/ of 9-'c- /0:/e40e)t,y ')for(/ $-',o/o$-'ca, a)a,y/e/; <-e/e re/earc-er/= 
$-',o/o$-'ca, c,a'(/ t-0/ -')3e cr0c'a,,y o) t-e'r e#$er'(e)t/; >) t-'/ $a$er > $re/e)t t-e re/0,t/ 
of a $',ot /t02y a'(e2 at a22re//')3 t-e 40e/t'o)? @oe/ t-e $r'(ary e#$er'(e)ta, $-',o/o$-y 
,'terat0re /at'/fy t-e (o/t :a/'c 2e(a)2/ of e#$er'(e)ta, 2e/'3) a)2 2ata a)a,y/e/A >f 't 2oe/ )ot6 
t-e) e#$er'(e)ta, $-',o/o$-er/= $-',o/o$-'ca, c,a'(/ are 5o'2; >f 't 2oe/6 t-e) e#$er'(e)ta, 
$-',o/o$-y '/ o) 't/ 9ay to :eco(')3 a ,e3't'(ate 2'/c'$,')e a)2 ac-'e5')3 't/ $ro('/e;  
 
 
Introduction 

B )o5e, a$$roac- to ')5e/t'3at')3 tra2't'o)a, $-',o/o$-'ca, 40e/t'o)/ a:o0t ')t0't'o)/6 
(ora, C023(e)t/6 act'o)/6 a)2 /o o) '/ experimental philosophy;D E-at 2'/t')30'/-e/ 
e#$er'(e)ta, $-',o/o$-er/ fro( t-e'r a)a,yt'c co0)ter$art/ F') $-',o/o$-y of ,a)30a3e6 /c'e)ce6 
a)2 t-e ,'GeH '/ t-e'r 0/e of empirical re/earc- (et-o2/ to 3e)erate quantitative 2ata6 t-e 
statistical a)a,y/'/ of 9-'c- /0:/e40e)t,y ')for(/ $-',o/o$-'ca, a)a,y/e/; E-',e /o(e 2o)=t6 > 
a$$,a02 t-'/ a$$roac-; 

"#$er'(e)ta, $-',o/o$-er/ are /o(et'(e/ 3'22y 9-e) /$ec0,at')3 o) t-e f0t0re of 
e#$er'(e)ta, $-',o/o$-y6 or IJKL-'M? IN/')3 /0r5ey (et-o2/ for a//e//')3 fo,G ')t0't'o)/ -a/ 
t-e $ote)t'a, to :e 2e,'3-tf0,,y ,':erat')3M FO'c-o,/ PQQRH; Bccor2')3 to 't/ $ro$o)e)t/6 t-e JKL-' 
a$$roac- ca) c-a)3e t-e 9ay $-',o/o$-y '/ 2o)e6 t-e e#$er'(e)ta, re/0,t/ ca) '($act /$ec'f'c 
area/ of re/earc-6 a)2 t-o/e re/0,t/ co0,2 -a5e rea,K9or,2 a$$,'cat'o) to e;3;6 ,e3a, '//0e/; JK
L-'er/= e)t-0/'a/t'c att't02e a)2 JK$-'=/ $ote)t'a, /co$e ') $art acco0)t for 't/ c0rre)t $o$0,ar'ty6 
a)2 for t-e I9a5e of t-e f0t0reM 40a,'ty yo0)3 $-',o/o$-er/ a)2 /t02e)t/ /e)/e ') 't; ")t-0/'a/( 
a)2 /co$e6 -o9e5er6 2o )ot 30ara)tee /o,'2 e($'r'ca, re/earc-; E't-o0t $ro$er atte)t'o) to t-e 
40a,'ty of JKL-' re/earc-6 t-e f0t0re/ of JKL-' a)2 t-o/e attracte2 to 't are 40e/t'o)a:,e; So9 
9e,, 2o JKL-'er/ '($,e(e)t t-e 2'/t')30'/-')3 feat0re/ of JKL-'Tt-e e($'r'ca, (et-o2/ t-at 
3at-er 40a)t'tat'5e6 /tat'/t'ca,,y a)a,yUe2 2ataA  

> a//0(e t-at JKL-'er/ 9a)t t-e'r ')ter$retat'o)/ of e#$er'(e)ta, re/0,t/ to /$eaG to 
:roa2er $-',o/o$-'ca, 40e/t'o)/; >) t-'/ re3ar26 t-ey are a,'3)e2 9't- e#$er'(e)ta,'/t/ ') 
tra2't'o)a, /c'e)t'f'c f'e,2/;P V0t to co)5')c')3,y co)c,02e o)e t-')3 or t-e ot-er6 t-e 
                                                 
D <-'/ co)te($orary :ra)2 of e#$er'(e)ta, $-',o/o$-y /-o0,2 )ot :e co)f0/e2 9't- )at0ra,'Ue2 $-',o/o$-y6 9't- 
$-',o/o$-'ca, ')5e/t'3at'o)/ t-at 2ra9 o) ot-er/= /c'e)t'f'c 9orG6 or 9't- t-e 9orG of $-',o/o$-er/ e)3a3e2 ') 
/c'e)t'f'c re/earc- ') tra2't'o)a, f'e,2/ ,'Ge a)'(a, :e-a5'or or )e0ro/c'e)ce;   
P <-ere '/ a) '($orta)t 2'/t')ct'o)6 -o9e5er; >t '/ o)e t-')3 to 9a)t ')ter$retat'o)/ to '($act /o(e :'33er 40e/t'o)6 
40'te a)ot-er to 9a)t $art'c0,ar re/0,t/; "5e) t-e $0re/t e#$er'(e)ta,'/t/ 9',, ca)2'2,y a2('t t-ey 2e/'3) a)2 
co)20ct e#$er'(e)t/ ') or2er to 2e(o)/trate /o(e t-')36 :0t /c'e)t'/t/ are ca0t'o)e2 to a5o'2 (aG')3 /tate(e)t/ 
a:o0t t-e'r 9a)t/ re3ar2')3 e#$er'(e)ta, o0tco(e/; JKL-'er/ /tate6 ') $r')t a)2 o) :,o36 t-at t-ey 2e/'3)e2 a) 
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e#$er'(e)ta, 2e/'3) a)2 a)a,y/e/ of 2ata )ee2 to co)for( to 9'2e,y acce$te2 /ta)2ar2/6 a)2 
e)o03- ')for(at'o) a:o0t t-e 2e/'3)6 2ata co,,ect'o)6 a)2 t-e ,'Ge (0/t :e $re/e)te2 to a,,o9 t-e 
rea2er to e't-er co)c0r or 2'/a3ree 9't- t-e a0t-orW/ ')ter$retat'o) a)2 $-',o/o$-'ca, co)c,0/'o); 
Sere > $re/e)t t-e re/0,t/ fro( a /t02y 9-o/e 3oa, 9a/ to a22re// t-e 40e/t'o)6 I@oe/ t-e JKL-' 
$r'(ary ,'terat0re /at'/fy t-e/e 2e(a)2/AM >f 't 2oe/6 t-e) e#$er'(e)ta, $-',o/o$-y '/ o) 't/ 9ay 
to :eco(')3 a ,e3't'(ate 2'/c'$,')e a)2 ac-'e5')3 't/ $ro('/e; >f 't 2oe/ )ot6 t-e) e#$er'(e)ta, 
$-',o/o$-er/= $-',o/o$-'ca, c,a'(/ are 5o'2; <o ac-'e5e (y 3oa,6 > 2e5e,o$e2 PX 40e/t'o)/ 
$erta')')3 to :a/'c 2e/'3)6 a)a,y/'/6 a)2 re$ort')3 $r')c'$,e/6 a)2 t-e) e5a,0ate2 a )0(:er of 
$a$er/ 9't- re/$ect to t-e/e 40e/t'o)/; <-'/ '/ )ot a) ')fere)t'a, /tat'/t'ca, a)a,y/'/ of t-e JKL-' 
,'terat0re; <-'/ '/ e#$,'c't,y a descriptive a)a,y/'/Ta)2 a $',ot $roCect at :e/tYT a'(e2 at (aG')3 
t-e $ract'ce/ of t-'/ )e9 2'/c'$,')e (ore /c'e)t'f'ca,,y ,e3't'(ate; >) (y a)a,y/'/ of t-e ,'terat0re6 
cr't'c/ of JKL-' 9',, f')2 a((0)'t'o) :eyo)2 ty$'ca, $-',o/o$-'ca, o:Cect'o)/; >) (y co)c,02')3 
co((e)t/6 JKL-'er/ 9',, f')2 /033e/t'o)/ for 2o')3 :etter re/earc-; <aGe) to3et-er6 JKL-' ca) 
taGe a /te$ to9ar2 ac-'e5')3 't/ $ro('/e;   
 
Background 

<o a$$rec'ate 9-y > a/Ge2 t-e/e PX 40e/t'o)/6 a :r'ef $re/e)tat'o) of e#$er'(e)ta, 2e/'3) 
a)2 2ata a)a,y/'/ $r')c'$,e/ '/ )ee2e2;X  

Sc'e)ce :e3')/ 9't- o:/er5at'o)/; [:/er5at'o)/ ,ea2 to :roa2 3e)era, 40e/t'o)/; >f o)e=/ 
3oa, '/ to 3et (ore t-a) a :roa2 3e)era, a)/9erT';e;6 'f o)e 2e/'re/ a) a)/9er t-at ca) :e 
asserted with a precise degree of confidenceTt-o/e 40e/t'o)/ )ee2 to :e re/-a$e2; \e/-a$')3 
')5o,5e/ 2eco($o/')3 t-e :'3 40e/t'o) ')to a /et of (ore ,'('te2 40e/t'o)/6 a,, of 9-'c- a22re// 
t-e :roa2 3e)era, 40e/t'o)6 :0t )o)e of 9-'c- :y 't/e,f a)/9er/ 't; <-0/ :e3')/ e#$er'(e)ta, 
2e/'3); Sc'e)t'f'c or research questions are 9e,,K2ef')e2? t-ere '/ )o a(:'30'ty or '($rec'/'o) 
a:o0t t-e /0:Cect or $re2'cate; \e/earc- 40e/t'o)/ taGe o)e of /e5era, 3e)er'c for(/? I@oe/ J 
affect ]AM or I>/ ] t-e /a(e for a,, J=/AM or I>/ t-ere a re,at'o)/-'$ :et9ee) J a)2 ]AM E-at 
e#act,y are J a)2 ]A E-at '/ (ea)t :y affect6 re,at'o)/-'$A >t '/ t-e e#$er'(e)ter=/ 
re/$o)/':','ty to /$e,, t-e/e o0t;  

^0e/t'o)/ fra(e2 ') t-'/ 9ay are ea/',y re/tate2 a/ research hypotheses; B re/earc- 
-y$ot-e/'/ '/ )ot 2'rect,y te/ta:,e F)or ca) a re/earc- 40e/t'o) :e a)/9ere2 2'rect,yH; B 
statistical hypothesis ca) :e te/te2; <-ere are t9o /tat'/t'ca, -y$ot-e/e/? t-e )0,, -y$ot-e/'/6 H0 
Fe;3;6 9't- re/$ect to ]6 JD_JPH6 a)2 t-e a,ter)at'5e6 HA FJD!JPH; I<e/ta:,eM (ea)/ t-ere '/ a) 
a$$ro$r'ate /tat'/t'ca, te/t6 3'5e) t-e /tr0ct0re of t-e 2ata6 9-'c- 9',, 2eter(')e 9-et-er t-e )0,, 
-y$ot-e/'/ 9',, :e acce$te2 or reCecte2 3'5e) $ro:a:','ty co)2't'o)/ /et o0t :efore t-e e#$er'(e)t 
'/ r0); <-e $re2eter(')e2 $ro:a:','ty co)2't'o) '/ t-e critical significance level6 !; >t ')2'cate/ 
-o9 9',,')3 t-e e#$er'(e)ter '/ to reCect t-e )0,, 9-e) ') fact 't '/ tr0e; <-e fa(','ar /tate(e)t6 
I\e/0,t/ 9ere co)/'2ere2 /'3)'f'ca)t 'f $`Q;QaM re,ate/ to cr't'ca, /'3)'f'ca)ce ,e5e, a)2 ')2'cate/ 
t-at t-e re/earc-er '/ 9',,')3 to reCect H0 Fa)2 acce$t HAH6 G)o9')3 t-at 'f t-e '2e)t'ca, 
e#$er'(e)t -a2 :ee) r0) DQQ t'(e/ 0/')3 /a($,e/ co,,ecte2 fro( t-e /a(e $o$0,at'o)6 due to 
chance alone t-e /tat'/t'ca, te/t of t-e re/0,t/ fro( f'5e of t-o/e e#$er'(e)t/ co0,2 -a5e 2'ctate2 
t-at H0 :e acce$te2; @eta',e2 2'/c0//'o) of ! '/ )ot $o//':,e -ere6 :0t t9o t-')3/ /-o0,2 :e 
                                                                                                                                                             
e#$er'(e)t :eca0/e t-ey 9a)te2 Ito /-o9 bbbM; <-'/ '/ a (aCor ('/taGe $ro$a3ate2 to /t02e)t/6 a)2 t-'/ $ote)t'a, 
:'a/ t-reate)/ t-e ,e3't'(acy of JKL-'; 
X Oo c'tat'o)/ are offere2 ') t-'/ /ect'o); > co)/0,te2 co,(a) FDddXH6 car FDdddH6 e0rra)K"5erett a)2 Ve)o/ FPQQRH6 
So,(e/ FPQQRH6 f'$to) FPQQaH6 ge're et al;FPQQhH6 a)2 t-e NefB I>)tro20ct'o) to /0r5ey 2ata a)a,y/'/M 9e: /'te; 
<-ere are ot-er re/$ecta:,e re/o0rce/;  
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e($-a/'Ue2; i'r/t6 ! ,e5e,/ of Q;Qa6 Q;QD6 Q;QQD are 0/e2 o),y :y co)5e)t'o)6 :0t t-e c-o'ce of 
9-'c- to 0/e '/ not ar:'trary; Seco)2Ta)2 > ca)=t e($-a/'Ue t-'/ e)o03-T t-e 2ec'/'o) of 
cr't'ca, /'3)'f'ca)ce ,e5e, must be made in advance of data collection and analysis; [)e ca))ot 
a)a,yUe t-e 2ata6 /ee 9-at $K5a,0e t-e te/t /$'t/ o0t6 a)2 t-e) 2ec'2e t-at $`Q;QD 9',, :e 
/'3)'f'ca)t;R  

E-e) /c'e)t'/t/ co,,ect 2ata t-ey are (aG')3 (ea/0re(e)t/; Lrotoco,/ for co,,ect')3 
(ea/0re(e)t/ (0/t :e 2eter(')e2 ') a25a)ce6 a)2 :e $rec'/e a)2 0):'a/e2; jea/0re(e)t/ F';e;6 
t-e re/$o)/e/H are cate3or'Ue2 :a/e2 o) /ca,e; [) rat'o a)2 ')ter5a, /ca,e/ t-e ')ter5a, :et9ee) 
co)/ec0t'5e 0)'t/ '/ co)/ta)t6 a)2 (ea/0re(e)t/ ca) :e e't-er co)t')0o0/ FRa;a 3ra(/H or 
2'/crete F)0(:er of rat/ 9e'3-')3 RaKaQ3H;a >) eac- ca/e co($ar'/o)/ ca) :e (a2e :et9ee) t9o 
)0(:er/ a)2 a (ea)')3f0, )0(er'c 5a,0e o:ta')e2 Fe;3;6 dD3 _ P J Ra;ak t-'/ rat 9e'3-/ t9'ce a/ 
(0c- a/ t-at ratH; jea/0re(e)t/ o) a) or2')a, /ca,e are re,at'5e to eac- ot-er6 :0t co($ar'/o)/ 
2o )ot 3e)erate )0(er'c 5a,0e/ Fe;3;6 I:e/tM '/ )ot t9o t'(e/ :etter t-a) I3oo2MH; jea/0re(e)t/ 
o) a )o(')a, /ca,e are of attr':0te/6 e;3;6 -a'r co,or; Oo (atter 9-at t-e )0(era,/ are6 
(ea/0re(e)t/ o) or2')a, a)2 )o(')a, /ca,e/ are categorical; <r0,y /',,y ('/taGe/ are (a2e :y 
fa',')3 to 0)2er/ta)2 /ca,e; eo2')3 -ea2/ a/ IQM a)2 ta',/ a/ IDM 2oe/)=t re/0,t ') a) a5era3e f,'$ 
t-at '/ Q;alP ta',/;h Oot'ce t-at t-e a(o0)t of ')for(at'o) co)ta')e2 ') t-e (ea/0re(e)t 
2'(')'/-e/ fro( co)t')0o0/!2'/crete!or2')a,!)o(')a,; <-e /ca,e o) 9-'c- t-e re/$o)/e or 
2e$e)2e)t 5ar'a:,e (ea/0re(e)t/ FI]M ') t-e e#a($,e/ a:o5eH are co,,ecte26 a,o)3 9't- /'(',ar 
co)/'2erat'o)/ a:o0t t-e ')2e$e)2e)t 5ar'a:,e6 e;3;6 t-e 3ro0$/ FIJMH6 2eter(')e t-e /tr0ct0re of 
t-e 2ata;  
                                                 
R ma22e2n So(e -a5e ('/')ter$rete2 (y a//ert'o)/ -ere a/ /033e/t')3 t-at JKL-'er/ :,')2,y fo,,o9 2o3(at'c 
/tat'/t'ca, r0,e/; <-'/ '/ )ot t-e ca/e; <-ere are /e5era, '($orta)t co)ce$t/ re,ate2 to cr't'ca, /'3)'f'ca)ce ,e5e,6 !? " 
Ft-e $ro:a:','ty of 9ro)3,y fa',')3 to reCect H0 9-e) ') fact H0 '/ )ot tr0e of t-e $o$0,at'o)6 ';e;6 t-e /tat'/t'ca, te/t 
,ea2/ o)e to co)c,02e t-ere are )o 2'ffere)ce/ :et9ee) 3ro0$/ 9-e) ') fact t-ere areH6 $o9er FDK"), a)2 t9o $o//':,e 
error/6 <y$e > a)2 <y$e >>; Vr'ef,y6 9't- re/$ect to t9o 3ro0$/6 t-ere '/ a tr0e /tate of affa'r/ ') t-e $o$0,at'o); <-0/6 
t-e re/0,t/ of a /tat'/t'ca, te/t o) a ra)2o( /a($,e fro( t-at $o$0,at'o) ca) ,ea2 to o)e of fo0r $o//':','te/?  
  Bct0a, /tate of affa'r/ 
  Sa(e  @'ffere)t 

Bcce$t SQ  
F/a(eH 

Correct decision Incorrect decision 
Type II error 

\e/earc-er=/ 2ec'/'o)  
Ffro( te/t re/0,tH 

\eCect SQ  
F2'ffere)tH 

Incorrect decision 
Type I error 

Correct decision 

<9o of t-e/e are 9ro)3 F20e to :y c-a)ce a,o)eH6 a)2 t-e 3oa, '/ to (')'('Ue t-e ,'Ge,'-oo2 of :ot- ty$e/ of error; ! 
'/ t-e $ro:a:','ty of a <y$e > errork " '/ t-e $ro:a:','ty of a <y$e >>; ! a)2 " are ')5er/e,y re,ate2 F9-'c- ca) :e 
/-o9) :ot- (at-e(at'ca,,y a)2 3ra$-'ca,,yHk a ,o9er ! Fe;3;6 Q;QD 5/ Q;QaH ,o9er/ t-e $ro:a:','ty of a <y$e > error 
9-',e ')crea/')3 t-e $ro:a:','ty of a <y$e >>; >t=/ )ot $o//':,e to o$t'('Ue o)e 9't-o0t co/t to t-e ot-er; Stat'/t'ca, 
$o9er FDK"H '/ t-e $ro:a:,','ty of not (aG')3 a <y$e >> errork :y co)5e)t'o) $o9er_Q;oQ '/ co)/'2ere2 a2e40ate; >) 
a22't'o) to ! a)2 "6 $o9er '/ affecte2 :y effect /'Ue F-o9 (0c- 2o t9o 3ro0$/ 2'fferAH a)2 :y /a($,e /'Ue;  

<-0/6 o)e o:5'o0/ rea/o) to /$ec'fy ! 9-e) 2e/'3)')3 t-e e#$er'(e)t '/ to e)/0re t-at t-e /a($,e /'Ue '/ 
,ar3e e)o03- to re/0,t ') a) a2e40ate,y $o9ere2 e#$er'(e)t; <-'/6 to3et-er 9't- 2ec'/'o)/ a:o0t !6 ')crea/e/ t-e 
,'G,'-oo2 of /ee')3 t-e -y$ot-e/'Ue2 effect F'f 't e#'/t/H a)2 (aG')3 t-e correct 2ec'/'o) F/ee a,/o B$$e)2'# 
"#$er'(e)t V for ',,0/trat'o)H;      
a B rat'o /ca,e -a/ a tr0e Q FQpq H6 a) ')ter5a, /ca,e 2oe/ )ot FQpiH;  
h mB22e2n <-'/ $o')t /-o0,2 :e ')t0't'5e; eo)/'2er -o9 a) a5era3e '/ ca,c0,ate2? t-e /0( of a,, re/$o)/e/ 
F(ea/0re(e)t/H 2'5'2e2 :y t-e )0(:er of re/$o)/e/; S0$$o/e a 3ro0$ 9a/ a/Ge2 to ra)G /o(e re/$o)/e F/tro)3,y 
2'/a3ree to /tro)3,y a3reeH o) a /ca,e of QKR; >) t-e F('/Hca,c0,at'o) of a) a5era3e o) t-e 2ata6 a IRM re/$o)/e 9o0,2 
co0)t fo0r t'(e/ (ore t-a) a IDM6 a)2 IQM 9o0,2)=t co0)t at a,,? ')2'5'20a,/ 9-o /tro)3,y 2'/a3ree 9o0,2 rea,,y -a5e 
)o 5o'ce;  

X 



ior a -o/t of rea/o)/6 2ata /tr0ct0re (atter/ tre(e)2o0/,y; >($orta)t,y6 't 2eter(')e/ t-e 
c-o'ce of a$$ro$r'ate /tat'/t'ca, te/t6 a,, of 9-'c- (aGe a//0($t'o)/ a:o0t 2ata /tr0ct0re; 
Veca0/e 2ata /tr0ct0re '/ G)o9) :efore 2ata are co,,ecte26 t-e a$$ro$r'ate te/t '/ 2'ctate2 :efore 
2ata co,,ect'o); @ata /tr0ct0re a)2 2e/'3) a,/o :ear o) c-o'ce of /tat'/t'ca, /oft9are to 0/e for 
a)a,y/e/; B,, 2ata a)a,y/'/ /oft9are $acGa3e/ -a5e ,'('tat'o)/6 a)2 /o(e -a5e acG)o9,e23e2 
error/ ') co($0tat'o)a, a,3or't-(/;  

Vroa2 3e)era, 40e/t'o)/ are a/Ge2 a:o0t a $o$0,at'o) of ')tere/t; <-e target population '/ 
0/0a,,y ,ar3e a)2 fre40e)t,y -y$ot-et'ca, Fe;3;6 a,, (a((a,/T$a/t6 $re/e)t6 f0t0reYH; <-e sample 
population '/ t-e 9e,,K2ef')e2 /0:/et of t-e tar3et $o$0,at'o) to 9-'c- a re/earc-er -a/ acce// 
Fe;3;6 ,a: rat/ of a $art'c0,ar /tra')H; jea/0re(e)t/ are co,,ecte2 o) ')2'5'20a,/ ra)2o(,y c-o/e) 
fro( t-e /a($,e $o$0,at'o); <-e/e ')2'5'20a,/ co($r'/e t-e sample; >) a ra)2o( /a($,e6 eac- 
(e(:er of t-e /a($,e $o$0,at'o) -a/ a) e40a, a)2 ')2e$e)2e)t c-a)ce of :e')3 ')c,02e2 ') t-e 
/a($,e;l <-e e#$er'(e)ter (0/t :e 9e,, ac40a')te2 9't- c-aracter'/t'c/ of t-e /a($,e $o$0,at'o) 
to e)/0re a ra)2o( /a($,e of a$$ro$r'ate /'Ue6 a)2 to co)tro, for t-e effect/ of e#tra)eo0/ factor/ 
G)o9) to '($act t-e re/$o)/e/;  

>) /c'e)t'f'c $a$er/6 t-e a:o5e co)/'2erat'o)/ are $re/e)te2 ') t-e >)tro20ct'o) a)2 
e/$ec'a,,y jet-o2/ /ect'o)/; B)2 to reKe($-a/'Ue6 a,, of t-e(T2e/'3)6 c-o'ce of /tat'/t'ca, te/t6 
$rotoco,/ for o:ta')')3 a) a2e40ate,y /'Ue2 ra)2o( /a($,eT(0/t :e taGe) ')to acco0)t 
V"i[\" a /')3,e 2at0( '/ co,,ecte2;  

<-ere are t9o re(a')')3 '//0e/; i'r/t6 t-e re/0,t of a /tat'/t'ca, te/t6 e;3;6 t-e iK/tat'/t'c 
fro( a) BO[rB6 '/ a fact a:o0t t-e /a($,e; <-e $K5a,0e t-at acco($a)'e/ t-e te/t /tat'/t'c Fa)2 
taGe/ 2e/'3) feat0re/ /0c- a/ /a($,e /'Ue6 etc; ')to co)/'2erat'o)H 3'5e/ t-e e#$er'(e)ter 3ro0)2/ 
for acce$t')3 or reCect')3 t-e )0,, -y$ot-e/'/Tfor (aG')3 a /tat'/t'ca, ')fere)ce a:o0t t-e 
/a($,e $o$0,at'o); LK5a,0e/ are )0(er'c 5a,0e/ o) a co)t')0o0/ /ca,e a)2 /-o0,2 :e re$orte2 a/ 
/0c-6 )ot a/ $`Q;Qa;o Seco)26 C0/t a/ t-e ,e5e, of $rec'/'o) ')crea/e/ a/ o)e (o5e/ fro( 3e)era, 
40e/t'o) to re/earc- -y$ot-e/'/ to /tat'/t'ca, -y$ot-e/'/6 a)2 fro( tar3et $o$0,at'o) to /a($,e 
$o$0,at'o) to /a($,e6 /o too t-e ,e5e, of 0)certa'),y ')crea/e/ a/ o)e (o5e/ :acG 0$ fro( 
/a($,e to /a($,e $o$0,at'o) to tar3et $o$0,at'o); <-e/e are t-e (o5e/ fro( fact a:o0t a /a($,e 
to /tat'/t'ca, ')fere)ce to 3e)era,'Uat'o) a:o0t a tar3et $o$0,at'o);  

 
Methods 
 > a( a/G')3 'f JKL-'er/= e#$er'(e)ta, 2e/'3)/6 2ata co,,ect'o) a)2 a)a,y/e/6 re$ort/ of 
(et-o2/ a)2 re/0,t/6 a)2 ,e3't'(acy of t-e'r 3e)era,'Uat'o)/ a2-ere to 9'2e,y acce$te2 /c'e)t'f'c 
/ta)2ar2/; E-',e t-'/ co0,2 /$a9) te/ta:,e -y$ot-e/e/6 > -ere re$ort o),y 2e/cr'$t'5e /tat'/t'c/ 
c-aracter'U')3 (y /a($,e;  
 
My 23 questions 
 <-e /a,'e)t feat0re/ of 2e/'3) a)2 re$ort')3 2'ctate2 (y PX 40e/t'o)/ F<a:,e DH; jo/t 
9ere fra(e2 /0c- t-at t-ey co0,2 :e a)/9ere2 9't- a ]e/sOo a)/9er6 9't- I]e/M a,9ay/ 
o:Cect'5e,y :etter; <-ere are '($orta)t 40e/t'o)/ to a/G of t-'/ ,'terat0re t-at re40're G)o9,e23e 
                                                 
l <-ere are ot-er ,e3't'(ate tec-)'40e/ for co)/tr0ct')3 a /a($,e fro( a $o$0,at'o)6 :0t t-e 0)2er,y')3 $r')c'$,e/ 
/t',, a$$,y; 
o <-'/ '/ a co((o) ('/taGe ') /c'e)t'f'c $0:,'cat'o)/; <-e rea/o)/ for re$ort')3 a $rec'/e $K5a,0e are? DH 't 
co((0)'cate/ (ore ')for(at'o)6 a)2 PH 't a,,o9/ t-e rea2er6 9-o/e ')tere/t ') t-e re/0,t (ay 2'ffer fro( t-e 
re/earc-er=/6 to a//e// t-e re/0,t 9't-') t-e co)te#t of -'/s-er o9) re/earc- $ro3ra(; 

R 



a)2 0)2er/ta)2')3 of t-e :'3 40e/t'o) a)2 are t-0/ :eyo)2 (y area of e#$ert'/e; > )e5ert-e,e// 
')c,02e2 /o(e ') t-e ,'/t6 9't- )otat'o);     
 
Sampling, data collection and analyses 
 > re5'e9e2 DR $a$er/ fro( t9o /o0rce/ F<a:,e PH? DH Ste$-e) St'c-=/ S$r')3 PQQh 
"#$er'(e)ta, L-',o/o$-y Se(')ar rea2')3 ,'/td6 DP $a$er/k PH ISe,ecte2 $a$er/ ') e#$er'(e)ta, 
$-',o/o$-yM o) to/-0a q)o:e=/ I<-e "#$er'(e)ta, L-',o/o$-y La3eM DQ6 X $a$er/ FD $a$er 
a$$eare2 o) :ot- /'te/H; B,, 9ere $r'(ary $a$er/ t-at re$orte2 e#$er'(e)t/ a)2 re/0,t/6 a)2 9ere 
)ot /0((ar'e/ of $re5'o0/,y re$orte2 9orG; B,, 9ere a5a',a:,e o)K,')e; jy /a($,e (ay )ot -a5e 
re$re/e)te2 t-e tar3et $o$0,at'o) Fa,, JKL-' $r'(ary ,'terat0reH; Oe5ert-e,e//6 > fe,t C0/t'f'e2 ') 
0/')3 t-'/ /et; g'5e) t-e'r $re/e)ce o) t-e/e 9e: /'te/6 > taGe 't t-e e#$er'(e)ta, re/0,t/ -a5e 
$-',o/o$-'ca, '($ort; >($orta)t,y6 yo0)3 $-',o/o$-er/ a)2 /t02e)t/ ')tere/te2 ') ,ear)')3 a:o0t 
t-e JKL-' a$$roac- 9',, t0r) to t-e/e /o0rce/ f'r/t; <-e/e $a$er/ a)2 t-e'r (et-o2o,o3'e/ are t-e 
a5a',a:,e (o2e,/ of e#$er'(e)ta, $-',o/o$-y;   
 jy re5'e9 9a/ :,')2 to a0t-or a)2 Co0r)a,; B co,,ea30e a//'/te2 9't- t-'/; Bfter 
re5'e9')3 a,, $a$er/6 > reKa)a,yUe2 t-e 2ata ') t-ree :eca0/e > 9a/ /Ge$t'ca, of t-e re$orte2 
/tat'/t'ca, /'3)'f'ca)ce; > 2o )ot re$ort -o9 ')2'5'20a, $a$er/ fare2; \e/0,t/ 9ere ta:0,ate2 ') 
SYSTAT 11 FE',G')/o) PQQRH;  
 
Results 
Research questions, hypotheses, and design 

B,, of t-e $a$er/ co)ta')e2 a /tate(e)t Fofte) a $re2'ct'o)H ea/',y tra)/,ate2 ')to a 
re/earc- 40e/t'o); B,, F'($,'c't,yH -a2 )0,, a)2 a,ter)at'5e -y$ot-e/e/; Oo)e co)ta')e2 a 
/tate(e)t of cr't'ca, /'3)'f'ca)ce ,e5e,; [),y /'# of DR 0/e2 t-e correct /tat'/t'ca, te/t; So9e5er6 
') /e5era, of t-e $a$er/ t-at /core2 Iye/M o) t-'/ 40e/t'o) FuoH6 a 3e)era, for( of t-e correct te/t 
9a/ 0/e2 Fe;3;6 Ler/o)=/ c-'K/40are te/t for ')2e$e)2e)ce of $ro$ort'o)/H6 :0t 3'5e) t-e /tr0ct0re 
of t-e 2ata t-e 3e)era, te/t for /'3)'f'ca)ce 9a/ ')a$$ro$r'ate Fe;3;6 /(a,, /a($,e /'Ue/ ca,, for 
i'/c-er=/ e#act te/tH; B co((o) ('/taGe a(o)3 t-e e'3-t t-at 2'2 )ot 0/e t-e correct te/t 9a/ 
)0(er'ca,,y co2')3 cate3or'ca, 2ata6 a)2 t-e) $erfor(')3 a te/t t-at a//0(e2 co)t')0o0/ 2ata;    

[),y fo0r 2e/'3)/ co)tro,,e2 for $ote)t'a, co)fo0)2/; <a:,e X $re/e)t/ t-e re(a')2er of 
re/0,t/; 

 
Populations and sampling 

<-e tar3et $o$0,at'o) ') e'3-t of DR $a$er/ 9a/ 0)/$ec'f'e2 $eo$,e6 ';e;6 t-e fo,G; ior /'# 
of t-e/e t-e /a($,e $o$0,at'o) 9a/ 0)2er3ra20ate /t02e)t/; >) t9o of t-e/e /'#6 t-e /a($,e 9a/ 
/t02e)t 5o,0)teer/6 :0t t-ere 9a/ )o ')2'cat'o) of 9-at (ot'5ate2 /t02e)t/ to 5o,0)teerk >) t9o6 
t-e /a($,e 9a/ /t02e)t/ 9-o 9ere f0,f',,')3 a) e#$er'(e)t $art'c'$at'o) re40're(e)t; <9o of DR 
$a$er/ a2e40ate,y 2e/cr':e2 /a($,')3 cr'ter'a; >) t9o t-e /a($,e 9a/ tr0,y 2ra9) ra)2o(,y fro( 
t-e /a($,e $o$0,at'o);   

<ota, /a($,e /'Ue/ ra)3e2 fro( DoKPPQ; <-e )0(:er of 3ro0$/ $er e#$er'(e)t ra)3e2 
fro( DKo; B//0(')3 e40a, 3ro0$ /'Ue 9't-') a) e#$er'(e)t6 3ro0$ /'Ue/ ra)3e2 fro( dKoDs3ro0$; 
                                                 
d St'c-6 S; PQQh; <o$'c/ a)2 rea2')3/ o) Experimental Philosophy Seminar. 
-tt$?ss999;rc';r0t3er/;e20sv/t'c-s"#$er'(e)ta,bL-',o/o$-ybSe(')arse#$er'(e)ta,b$-',o/o$-yb/e(')arbrea2')3/;-
t( 
DQ q)o:e6 t; <-e "#$er'(e)ta, L-',o/o$-y La3e o) -tt$?ss999;0)c;e20svG)o:es"#$er'(e)ta,L-',o/o$-y;-t(, 
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So9e5er6 fo0r e#$er'(e)t/ -a2 3ro0$/ t-at 9ere )ot /'Ue2 a$$ro#'(ate,y e40a,6 a)2 t-ere 9a/ 
)o (e)t'o) t-at a correct'o) 9a/ (a2e for 0)e40a, 3ro0$ /'Ue/; 

 
Data collection and analyses 

ior DD of DR $a$er/ t-e $er/o) co,,ect')3 t-e 2ata 9a/ )ot :,')2 to t-e re/earc- 40e/t'o); 
<-e JKL-'er/ t-e(/e,5e/ a$$roac-e2 $ote)t'a, /0:Cect/6 co)20cte2 t-e ')ter5'e96 or $a//e2 o0t 
40e/t'o))a're/;  

",e5e) $a$er/ $re/e)te2 2ata t-at 2'2 )ot (eet t-e a//0($t'o)/ of t-e /tat'/t'ca, te/t 0/e2 
to te/t t-e )0,, -y$ot-e/'/; [),y o)e $a$er tooG ot-er factor/ ')to acco0)t ') t-e a)a,y/'/; 
\o03-,y t9o t-'r2/ FdsDRH re$orte2 $K5a,0e/ ')correct,y; B(o)3 t-e(6 (a)y re$orte2 /'3)'f'ca)t 
re/0,t/ a/ I$`Q;QaM6 I$`Q;QDM6 a)2 I$`Q;QQDM for (0,t'$,e te/t/ o) t-e /a(e 2ata /et; <a:,e X 
$ro5'2e/ ot-er re/0,t/;    

 
Conclusions and other questions 

<9o $a$er/ 2'2 )ot atte($t to 3e)era,'Ue :eyo)2 t-e /a($,e $o$0,at'o); [f t-e 
re(a')2er6 o)e offere2 C0/t'f'cat'o) for 2o')3 /o; <e) of DR fa',e2 to acG)o9,e23e ')e5'ta:,e 
:'a/e/ a)2 ,'('tat'o)/ of t-e /t02y; i'5e $a$er/ 9ere a0t-ore2 :y o)e ')2'5'20a, 9't- )o 
refere)ce to ot-er/ 9-o (ay -a5e $art'c'$ate2 ') 2ata co,,ect'o) or a)a,y/e/; 

 
Post-hoc re-analyses 

N/')3 /ta)2ar2 /tat'/t'ca, te/t/ for t-e 2ata /et/ $re/e)te26 > 9a/ 0)a:,e to re$,'cate 
$0r$orte2 /tat'/t'ca,,y /'3)'f'ca)t re/0,t/ ') t9o of t-ree $a$er/; See B$$e)2'#6 "#$er'(e)t/ B 
a)2 e6 for 2eta',/;  

 
Discussion 

jy /a($,e 9a/ /(a,, a)2 /Ge9e2; <-e )at0re of /o(e $a$er/ force2 (e to (aGe 
/0:Cect'5e F:0t c-ar'ta:,eH 2ec'/'o)/ 9't- re/$ect to /o(e 40e/t'o)/; Oe5ert-e,e//6 t-e re/0,t/ of 
(y e#$er'(e)t $o')t to $ote)t'a,,y /er'o0/ $ro:,e(/ t-at co0,2 -a5e tre(e)2o0/ '($act o) t-e 
f0t0re of JKL-' a)2 't/ re/earc-er/; >=,, ,et t-e /$ec'f'c re/0,t/ /$eaG for t-e(/e,5e/; >) t-e 
re(a')2er of t-'/ $a$er >=,, /$ec0,ate o) 9-y t-e/e ('/taGe/ 9ere (a2e6 a)2 t-e) offer /o(e 
co)/tr0ct'5e /033e/t'o)/ to t-e JKL-' co((0)'ty; 

 "5ery f'e,2 of e#$er'(e)ta, re/earc- -a/ a) o)to3e)y; >) ear,y /ta3e/6 /tat'/t'ca,,y ro:0/t 
re/0,t/ ca) ofte) :e o:ta')e2 :y 0)/o$-'/t'cate2 e#$er'(e)t/ t-at (ay -a5e fare2 )o :etter o) 
(y 40e/t'o)/ Fco,(a) DddXH; JK$-' '/ yo0)3; So(e JK$-'er/ (ay )ot a$$rec'ate t-e t-eoret'ca, 
0)2er$'))')3/ a)2 r'3oro0/ 2e(a)2/ of e#$er'(e)ta, 2e/'3); >($orta)t,y6 /o(e 2o; >)correct 
2e/'3) a)2 a)a,y/e/ 2ec'/'o)/ (ay :e :e')3 ,ear)e2 fro( ear,'er 9orG; F>t 9o0,2 :e ')tere/t')3 to 
a/G 'f t-e ,'terat0re '/ 3ett')3 :etter;H <-e co)fere)ce a02'e)ce/ 9-ere 9orGK')K$ro3re// $a$er/ 
are $re/e)te2 $ro:a:,y taGe t-e re/0,t/ at face 5a,0e a)2 (o5e 40'cG,y to t-e $-',o/o$-'ca, 
'//0e/; Bt :e/t t-ey (ay c-a,,e)3e t-at t-e e#$er'(e)t a22re//e/ t-e $-',o/o$-'ca, '//0e; i')a,,y6 
t-e Co0r)a,/ to 9-'c- JKL-' $a$er/ are /0:('tte2 (ay )ot -a5e re5'e9er/ a2e$t at e5a,0at')3 
2e/'3) a)2 /tat'/t'ca, /'3)'f'ca)ce; >t=/ c,ear t-at t-ere are )o acce$te2 /ta)2ar2/ for -o9 to 
/tr0ct0re $a$er/ t-at re$ort JKL-' re/0,t/;  

<o -e,$ (o5e JKL-' for9ar26 > offer t-e fo,,o9')3 /033e/t'o)/; 
! Consult and learn: <-ere are /tat'/t'c'a)/ at e5ery 0)'5er/'ty 9-o /$ec'a,'Ue ') e#$er'(e)ta, 
2e/'3) a)2 a)a,y/'/ of e#$er'(e)ta, 2ata; B/ /oo) a/ a re/earc- 40e/t'o) a)2 a) e#$er'(e)t t-at 
9',, $ote)t'a,,y a22re// 't are co)ce'5e26 co)/0,t o)e; <-'/ reco((e)2at'o) '/ co)te)t'o0/ 9't-') 
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/c'e)ce 't/e,f; L0r'/t/ :e,'e5e t-at 0)2er/ta)2')3 2e/'3) a)2 a)a,y/'/ are a/ (0c- a $art of 2o')3 
t-e /c'e)ce a/ G)o9')36 /ay6 t-e :a/'c/ of a)'(a, -0/:a)2ry6 or t-e :a/'c $-y/'ca, $r')c'$,e/ of 
t-e (ea/0re(e)t ')/tr0(e)t; Veca0/e JKL-'er/ 0)2er/ta)2 t-e $-',o/o$-'ca, '//0e/ :etter t-a) 
/tat'/t'c'a)/6 co($,ete,y t0r)')3 o5er 2e/'3) a)2 a)a,y/e/ 2oe/)=t (aGe /e)/e e't-er; V0t t-ere '/ 
('22,e 3ro0)2Tco)/0,t a)2 ,ear) at t-e /a(e t'(e; jy $o')t '/ t-at t-e t'(e for co)/0,tat'o) '/ 
before 2ata are co,,ecte2;  
! Haste makes waste? \e/tate(e)t of t-e a:o5e 9't- 9ar)')3/Y "5e)t0a,,y /o(eo)e '/ 3o')3 
to c-a,,e)3e6 in print6 t-e Ire/0,t/M of /o(e JKL-' e#$er'(e)t/; B22re//')3 t-e/e c-a,,e)3e/ '/ 
3o')3 to taGe (ore t'(e a)2 :e (ore $a')f0, t-a) co)/0,t')3 a)2 ,ear)')3 9o0,2 -a5e :ee); >) 
a22't'o)6 :eca0/e $art'c'$a)t/ ') t-e e#$er'(e)t/ are -0(a) /0:Cect/6 t-e e#$er'(e)t/ (ay fa,, 
0)2er t-e $0r5'e9 of ,oca, >\V/ F>)/t't0t'o)a, \e5'e9 Voar2/H; [)ce 0)2er >\V re5'e96 JK
L-'er/ 9',, )o ,o)3er :e a:,e to /tro,, ')to a $arG a)2 a/G fo,G/ 40e/t'o)/; >)/tea26 t-ey=,, f'r/t 
/$e)2 -o0r/ $,ea2')3 for e#e($t'o)6 a)2 9-e) t-at 2oe/)=t 9orG6 9eeG/ 9r't')3 >\V $rotoco,6 
C0/t'fy')3 /a($,e /'Ue/6 3at-er')3 ')for(e2 co)/e)tw ;     
! Teach: >f yo0 are ,ea2')3 a /e(')ar o) JKL-'6 co)/'2er a 30e/t ,ect0re :y a /tat'/t'c'a);  
! Ask some simple questions ') yo0r re5'e9 of JKL-' ,'terat0re? j')e (ay -e,$; >) a22't'o)6 
/et a/'2e t-e $-',o/o$-y for a (o(e)t a)2 ,ooG at t-e )0(:er/; eo)/'2er t9o 3ro0$/6 D a)2 P6 
eac- 9't- Pl ')2'5'20a,/; "ac- ')2'5'20a, '/ a/Ge2 to c-oo/e B or V; <-e re/0,t/ are re$orte2 a/?  
 

 \e/$o)/e 
gro0$ B V 

D lRx Phx 
P hPx Xox 

      
<-e 2'ffere)ce :et9ee) t-e 3ro0$/ '/ c,a'(e2 /'3)'f'ca)t; V0t ,ooG at t-e )0(:er/? 
 

 \e/$o)/e  
gro0$ B V <ota, 

D PQ l Pl 
P Dl DQ Pl 

<ota, Xl Dl aR 
 

>f B a)2 V 9ere -ea2/ a)2 ta',/ t-e co') '/ $ro:a:,y )ot fa'r FXlsaR co($are2 to DlsaRH; V0t ,ooG 
f0rt-er; @'2 gro0$ D rea,,y f,'$ /tat'/t'ca,,y /'3)'f'ca)t,y (ore -ea2/ t-a) gro0$ P FX o0t of Xl 
-ea2/ f,'$/HA eo0,2 t-'/ re/0,t :e 20e to c-a)ceA 
! Establish standards a/ a co((0)'ty? eo)/'2er t-e/e '//0e/k t-ere are ot-er/; DH <-e 
/tr0ct0re of t-e $ort'o) of t-e $a$er t-at 2e/cr':e/ t-e e#$er'(e)t a)2 't/ re/0,t/ /-o0,2 :e 
0)'for( )o (atter 9-at t-e re/earc- 40e/t'o); Veca0/e 2e/'3) 2ec'/'o)/ (0/t :e (a2e ') 
a25a)ce of 2ata co,,ect'o)6 jet-o2/ a)2 \e/0,t/ ca)=t :e (0/-e2 to3et-er; PH Sta)2ar2'Ue t-e 
)otat'o) of t-e /tat'/t'c/ t-e(/e,5e/ or at ,ea/t re40're t-at t-e )otat'o) :e 2ef')e2 ') eac- $a$er; 
FIB5era3eM a)2 I(ea)M are 2'ffere)t a)2 0/e 2'ffere)t )otat'o)/k ') te#t/ > co)/0,te26 I"M 
a,9ay/ (ea)t I(e2'a)M6 )e5er a5era3e or (ea);H  XH >f /o(eo)e ot-er t-a) t-e a0t-orF/H 
co)tr':0te2 to 2e/'3)6 co,,ect'o)6 a)a,y/e/6 rea2er/ )ee2 to G)o9; ja)y /c'e)ce Co0r)a,/ are 
re40'r')3 t-at t-e co)tr':0t'o) of a,, ')2'5'20a,/ 9-o $art'c'$ate2 ') e#$er'(e)t/ :e /$e,,e2 o0t; 
>\V $rotoco,/ are e5e) (ore /tr')3e)t;    
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> a/Ge2 'f t-e JKL-' ,'terat0re /at'/f'e2 t-e 2e(a)2/ of e#$er'(e)ta, 2e/'3) a)2 /tat'/t'ca, 
a)a,y/e/; jy a)a,y/'/ /033e/t/ 't 2oe/ )ot a,9ay/; JKL-' '/)=t a,o)e -ere; @e/'3) a)2 a)a,y/e/ 
('/taGe/ a:o0)2 ') 9e,,Ke/ta:,'/-e2 ,'terat0re/ Fco,(a) DddXk e0rra)K"5erett a)2 Ve)o/ PQQRk 
So,(e/ PQQRH; <-e/e ('/taGe/ are )ot ')/0r(o0)ta:,e;  
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TABLE 1 
 
Research /uestions, hypotheses, and design  
0) Did the research question truly address the intended philosophical question? [Although 

critical, I did not address this.] 
1) Was the research question specific and well defined? 
2) If appropriate, was there a control level of the independent variable (a control group or 

treatment)? 
3) Were units of measurement of the dependent variable defined or clear in context? 
4) Was there more than one dependent variable?1  
5) Were the dependent variables a true measure of the effect of the independent variable? [In 

some cases I was unable to evaluate this.] 
6) Were confounding factors acknowledged and controlled for?  
7) Was the statistical hypothesis falsifiable? [At least implicitly, were there null and alternative 

hypotheses?] 
8) Was the appropriate statistical tests employed, given the structure of data?  
9) Was !, the critical significance level, specified before data were gathered?2 
 
Populations and sampling 
10) What was the target population? 
11) What was the sample population? 
12) Were sampling criteria or methods described adequately? 
13) Was the sample a random sample? 
14) Was sample size reported? [If so, I collected information on sample size, number of groups, 

group sizes.] 
 
Data collection and analyses 
15) Was the data collector blind to the research question (or were controls in place to ensure 

unbiased collection)? [If not explicitly stated, I assumed that the data were collected by one 
or more of the authors.]   

16) Were assumptions of the statistical test met?   
17) Were p-values reported accurately? 
18) Where appropriate, was the correct measure of variation included?  
19) With respect to responses that could be affected by sex, age, or other factors, were these 

factors included in the analysis?   
20) Was information about data analysis software included? 
 
Conclusions and other /uestions 
21) If conclusions were generalized beyond sample population, was justification given? 
22) Were inevitable biases, imprecisions, and limitations of the study, including unreliability of 

the responses, acknowledged? 
23) Number of researchers? [Authors plus others who contributed to the experiment itself.]  
 
 
Twenty-three questions asked of each X-phi paper. With the exceptions of #10, 11, and 23, all could be answered 
Yes or No, with Yes being objectively better. 1 Goes to redundancy of effect. 2As evidenced by inclusion of a 
statement, e.g., “Results were considered significant if p<0.05”. 
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TABLE 3 
 
 Number of responses 
My questions1 Yes No 

Research questions, hypotheses, and design    
1) Research question specific and well defined? 14 0 

2) Control group or treatment?2 0 5 

3) Units of measurement defined/implicit? 14 0 

4) More than one dependent variable?  7 7 

5) Dependent variables true measure of the effect?4  5 0 

6) Confounding factors controlled for?  4 10 

7) Statistical hypothesis falsifiable? 14 0 

8) Appropriate statistical tests employed?  6 8 

9) ! level stated? 0 14 

Populations and sampling   
12) Sampling criteria described adequately? 2 12 

13) Random sample? 2 12 

14) Sample size reported? 13 1 

Data collection and analyses   
15) Data collector blind to the research question? 3 11 

16) Assumptions of statistical test met? 3 11 

17) P-values reported accurately? 5 9 

18) Correct measure of variation?2  0 3 

19) Other factors included in the analysis?   1 13 

20) Data analysis software? 1 13 

Conclusions and other questions   
21) Justified generalization?5 1 11 

22) Bias, imprecision, and limitations acknowledged? 4 10 

 
Results to questions that could be answered Yes or No. 1Questions are abbreviated. See Table 1 for 
complete wording. 2Inappropriate question for some papers. 3I was unable to answer for some. 4Two 
papers did not generalize to a target population. 



Appendix  
 

Experiment A 
 
Q" #$%& '%&($)&% *+,,%' -.$)/ ,$0' 1+/)%22% 3$)*+2+$)&4 
Set-up" 56$ +)*%(%)*%)2 1-'+-78%&9 : -)* ;9 %-3< 6+2< 26$ 8%1%8&9 = -)* >9 /+1+)/ ,$0' 1+/)%22% 
3$)*+2+$)&" :=;=9 :=;>9 :>;=9 :>;>? @)% .-+) *%(%)*%)2 1-'+-78%9 A" '%&($)&% 2$ - 
&2'-+/<2,$'6-'* B0%&2+$) 0&+)/ - C+D%'2 EF($+)2 &3-8%? GC+D%'2F2H(% &3-8%& -&&+/) - )0.%'+3 1-80% 
+)*+3-2+)/9 %?/?9 8%1%8 $, 2<% &07I%32J& -/'%%.%)2 6+2< - &2-2%.%)2?K LM%1%) $2<%' '%&($)&%& 6%'% 
3$88%32%* ,$' *-2- %N(8$'-2+$) (0'($&%&O? 
n= 72 L=EP1+/)%22% /'$0(O 
H0" :=;= Q :=;> Q :>;= Q :>;> L2<% '%&($)&% *$%& )$2 *+,,%' -.$)/ 2<% ,$0' /'$0(&O 
 
Results $, - >F6-H :R@S: L-)-8H&+& $, 1-'+-)3%O 38-+.%* &+/)+,+3-)2" T,,%32 $, :" U L=9 VWO Q 
V?WX9 Y Z [?[>? T,,%32 $, ;" U L=9 VWO Q \?[>9 Y Z [?[X? 5<%'%,$'%9  
Reject H0 and accept HA: +) 2<+& &2-2%.%)29 :=;= Q :=;> Q :>;= Q :>;>9 -2 8%-&2 $)% ]Q^ 
&<$08* 7% '%(8-3%* 6+2< ]!^ ? _) $'*+)-'H 8-)/0-/% 2<% '%&0829 G-& +)3$''%328H $72-+)%*K 6-& 2<-2 +, 
: 6-& =9 2<-) .$'% (%$(8% '%&($)*%* 6+2< -)&6%'& 38$&%' 2$ E $) 2<% &3-8% 2<-) +, : 6-& >? 
M+.+8-'8H ,$' 3$)*+2+$)& $, ;? 
 
Re-analysis is not possible 7%3-0&% /+1%) 2<% *-2- &2'0320'%9 -) :R@S: +& )$2 2<% 3$''%32 
&2-2+&2+3-8 2%&2? _2& -&&0.(2+$)& -'% )$2 .%2? 5<% *%(%)*%)2 1-'+-78% +& $) -) $'*+)-8 &3-8%9 )$2 -) 
+)2%'1-8 $' '-2+$ &3-8% -& 2<% 2%&2 -&&0.%&? L5<%'% -'% $2<%' -&&0.(2+$)& $, -) :R@S: 702 2<+& +& 
- .$$2 ($+)2 &+)3% 2<% *-2- -'% 3-2%/$'+3-89 )$2 3$)2+)0$0& $' *+&3'%2%?O    
 
Likert-type scales are common in X-Phi experiments (and in other fields). All parametric 
statistics, such as ANOVA, assume that in the population the dependent variable (response) 
conforms to one of several probability distributions, e.g., a normal distribution, where the 
interval between units is constant, i.e., on a ratio or interval scale. In addition, parametric 
statistical test use location (e.g., averages) and variation (e.g., standard deviations); ordinal 
data have neither (although one can calculate the median for these data). Many will argue that 
with enough choices, the collected responses will be normally or otherwise distributed. Thus, 
there are those that think a 9-point scale is superior to a 7- or 5-point. This misses the point. 
There is no in principle reason to think that individuals perceive the difference between, e.g., 
“strongly disagree” and “disagree” as equal to the difference between “disagree” and 
“somewhat disagree” (nor any reason to think all individuals have the same perceptions about 
this). People may perceive the difference between 5’ and 6’ to be smaller than between 6’ and 7’, 
but this is a misperception that can be shown empirically to be false. There simply is no way to 
turn data on a categorical scale into data on an interval scale. There are nonparametric 
statistical tests, e.g., versions of Kruskal-Wallis test, which would have been appropriate for 
these data.  
 



Experiment B  
  

Q" #$ '%&($)&%& *+,,%' 7%26%%) 26$ 1+/)%22% 3$)*+2+$)&4 
Set-up" 56$ 3$)*+2+$)&9 : -)* ;` 56$ '%&($)&%&9 = -)* > L.020-88H %N380&+1% -)* %N<-0&2+1%O  
n=126 LVXP3$)*+2+$)O 
H0" (: Q (; L('$($'2+$) $, '%&($)&%& +) 26$ 3$)*+2+$)& -'% %B0-8O 
 
a%($'2%* *-2-9 (%'3%)2 $, '%&($)&%& ,$' %-3< 3$)*+2+$)" 
 
 a%&($)&%  
b$)*+2+$)  = > 
: E\c >\c 
; \=c dec 
 
a%&082& 38-+.%* &+/)+,+3-)2" b<+F&B0-'% L=9 )Q=>\O Q E?V>9 (Z[?[=9 2<%'%,$'%  
Reject H0 and accept HA: pA#pB9 2<% ('$($'2+$) $, '%&($)&%& *+,,%'& 7%26%%) 2<% 26$ 
3$)*+2+$)&?  
 
Re-analysis, !=0.05 
 
TN2'-($8-2% 2$ *%2%'.+)% )0.7%' $, '%&($)&%& ,$' %-3< 3$)*+2+$)" 
 
 a%&($)&%  
b$)*+2+$)  = > 
: dE =V 
; X> X= 
 
a%&082& $, b<+F&B0-'% 2%&2 ,$' %B0-8+2H $, ('$($'2+$)&"  
 
Y%-'&$) b<+F&B0-'% L=9 EWO Q E?VX\9 (Q[?[[V9 2<%'%,$'%  
Reject H0 and accept HA: pA#pB9 2<% ('$($'2+$) $, '%&($)&%& *+,,%'& 7%26%%) 2<% 26$ 
3$)*+2+$)&?  
 
This re-analysis illustrates two things. 1)The slight difference in chi-square values (7.62 vs. 
7.635) is probably due to software differences, illustrating the need to report this information 
(Question #20). 2) It shows the value of design. One might ask, why n=126? Why not 120 or 
130? Although detailed explanation is beyond the scope of this note, the reason is simple. 
N=63/group is exactly the sample size needed to achieve statistical power of 80%-- the accepted 
standard. Not only is this X-Phier able to assert with 99.4% confidence that the null hypothesis 
has not been wrongly rejected, he/she is also able to assert with 80% confidence that the 
alternative hypothesis is true. Slightly smaller sample sizes would have resulted in <80% 
confidence; larger would have been a waste of resources.   
 
 
 
 



Experiment C 
 
Q" #$ '%&($)&%& *+,,%' -.$)/ ,$0' 1+/)%22% 3$)*+2+$)&4 
Set-up" 56$ .-+) ,-32$'&9 : -)* ;9 %-3< 6+2< 26$ 3$)*+2+$)&9 = -)* >" :=9 :>9 ;=9 ;>` 56$ 
'%&($)&%&9 = -)* > L.020-88H %N380&+1% -)* %N<-0&2+1%O  
n=80 L>[P3$)*+2+$)O 
H0" (: Q (; L('$($'2+$) $, '%&($)&%& +) ,$0' 3$)*+2+$)& -'% %B0-8O 
 
a%($'2%* *-2-9 (%'3%)2 $, '%&($)&%& ,$' %-3< 3$)*+2+$)"  
 
 a%&($)&%  
b$)*+2+$)  = > 
:= e\c \c 
:> EVc >dc 
;= Eec >=c 
;> >Wc E>c 
 
a%&082& 3$.(-'+)/ :> 6+2< ;> 38-+.%* &+/)+,+3-)2" b<+F&B0-'% L=9 )QXEO Q E?E9 (Z[?[=9 2<%'%,$'%  
Reject H0 and accept HA: pA#pB9 2<% ('$($'2+$) $, '%&($)&%& *+,,%'& 7%26%%) 2<%&%& 26$ 
3$)*+2+$)&  
 
Re-analysis, !=0.05 
 
TN2'-($8-2% 2$ *%2%'.+)% )0.7%' $, '%&($)&%& ,$' %-3< 3$)*+2+$)" 
 
 a%&($)&%  
b$)*+2+$)  = > 
:= =e = 
:> =\ \ 
;= =V d 
;> d =V 
 
Re-analysis not possible: =O :88 3<+F&B0-'% 2%&2& -&&0.% 2<-2 %-3< 3%88 <-& f\ '%&($)&%& L$' 
3$0)2&O` >O :& *-2- -'% &2'0320'%*9 +2J& &2-2+&2+3-88H +)1-8+* 2$ 2%&2 $)8H - ($'2+$) $, 2<% *-2-? 5<%'% 
-'% -82%')-2+1% 6-H& 2$ &2'0320'% 2<%&% *-2-9 702 )$)% )%/-2% 2<% ,-32 2<-2 <-8, 2<% 3%88& -'% &(-'&%? 
:**+2+$)-8 ('$78%. +& 2<-2 +) '%($'2 $, 2<% &2-2+&2+39 -7$1%9 )QXE9 702 -33$'*+)/ 2$ 2%N2 W[ 
(-'2+3+(-)2& 6%'% -&&+/)%* 2$ ,$0' %B0-8 /'$0(&?  
 
 


