o

I Lo . ACKNQWLEDGEMENTS .

-I.would like to express my éincere gratitude to Dr. .
. Michsel pross for his help and encouragement thrdughout all
4 *  of the. stages et’ this research. . : .

o

' I ¢ would elso like to acknowledge, the assistance of Dr.

. Charles White 1ngsett1ng up the timing equipment, for the f

‘ ~N
main experiment i . ’ \

B ” -~ Thanks are also due to ihy committee members, Dr. E, . . /
Brussel and Dr. D. Knloupek for thefr helpful auggestions. ' B
' Finelly, I would like to thank the assistnnce given to ' (

. - me by the Congordia Oomputer ‘Ceptre staff who met my lgnoraunce

with such patiem:; and good bhumour. . N e . .

’ . . v N
° . v

111, P I




' . . ' \
: . - : ) :
Iy ‘ -
’ -« 4.
P ° - . ‘
‘-‘ “ { P . ' : v . i
§ < s (0 o .
P ‘ ” tt)]
i - . 1
. [ LN .
- @ N ! . ”
. ' .
@ - * . ot .
. ' & .
* ,' 1 R i
‘. . s . . N ‘
) ‘ r n N ’ - ’
i} . . « . ;’ ) . ’
: ; . . .
N [ &‘ - ‘t‘ »
. R . + N ' , b *
’, .
ro- . . ) ' ' . Lo ‘ *
1 . /“ ™, " . -~ . 1
... "i.. vhat is good about experimental psychology ~=- its con-

. >~ cern for. controlled’ o‘bserva‘cion and for understanding the Y
£, - ' ' , ' !
A conditlions of. the’ ococurence of phen.omena. == should be psrt

ot the conécién‘c'e of’ all clinical psychologists, ,Where i ;

- all psychologists should Join eas 18 1n the naturalist'
‘:‘- . C. ) & - ¢ N
P ‘. . love gf sphénomena and of their 1nvest1gation.
“}, LT e \ G.S. Klein ‘ | . ' ;
of N Gt . ’ ' ‘ k. 3 " : '
foi e - L . . 1970, p..426
o R S o o' . ) ®
f‘ ',1 ) . & l ! ’ .
,s // : " . ) A “
T B S
v, -
N
'U ‘ ', e 4'
A .
DJ Tty A -
1 N © ‘
" '
N » - " 2 ’ B W
; e o
u' - ‘,‘
SR , :
, . : 1 N . . .. ;o 0y
A N , . w:
g 2 S N S g et T 3 B TR




and

5

EEN

CONTENTS
~

s es s é
»

~r

L N N

L NN ]

3
ug ¢
i . . ~ .
g . / .
f / SR
3 - v,
'k /¢ .
4 . . TABLE -OF
;.i 4
t ‘ .
3 .
’ In rOduCtion S0 e s 0 vreP ey
b . o o
i‘- \";' ) v tho‘d llp‘q.l.’..'.“"..
< . / ’ ’ i
. ’/ N « -
N . QBultS e 0O BIEOSIONOGEOBIRNOLYS
v - ’
¥ N D130u831°n RN A Y
}, a P . oL ,
References seéiseswEeDIOBERRNFELDSE
, AP_Pendices [ AR R RN N R RN RN ENNN]
° . B R
f ® « ’
v . ' A4 "
. o '
r N , ‘
$ » ) :
. ® : ] - e '
i . .o
i ' J
. .. . ; '
; } « . . , . . \
?. - v P I . ‘
)] . »
‘E . “ E
S n ) . .
H ° : : .- .
£ B v
£ 4 . i
i Co < ‘ ‘
/“ P o s V
: g B .
’& . \
f.. ,A
L : ‘ ,
. = - \
® AR
B . N 4 .
4 v *
L ’ M )
- ~ .
< .
- - L4
& -~
. ’ . ¥ . ! ’
N ’ - +
e ’ Y Y ' ‘
; . )
> v~ i T
[ N - aan

o

~8

-
.
-
'
P
~ +
.
, 4
) l
i
.
. S
. i
i
.
- l
- Al
-
~
A .
.
S .
.
'
.
t/‘ « ¢ ” e
L] - Lo
,
B ~“g o ¢
.
+
B
. s | s
- i
LIRS N
i
N »
Y
-
» .
N .
I
- &
. [}
-
.
oo !
' j
b i
R |
» ' ' ‘
’

.
’ )
. .
.
.
“ 5
.
. , ' .
’ N .
.
e . &
.
. 1 " N
v . N
A} 1
se e 21" N
. N
'
;
N
seoe 35
.




R4

5 " Ml e e
~ e S R umwwo-ym—t PO M e G ) gl T b o — [ACL L o) TOTP. U VRIS Y ol

LIST OF TABLES
// ‘
nalyses of Variance; A' and B'

x

Analyses of Variance: A' and B"!
‘ vi‘oI‘ Eemales.ll....‘l...‘l.‘...;-‘......','Q....l

LYY

¢
Andlyses of vVariance: Comparisons of
Auditory A' and B'' Values for Male
SubJects as a Punctlon of Blocks of
Trials (UN, EN, UE, EE) and Type of

Analyses of Verliance: Comparisons of-
- Auditory A' and B'' Values for Female
. Sub Jects 88 Functlion of Blocks of v
‘- Trials ( UE, EE) and Type of
. Trials (Wor 8 or Blanks).....................

Teble 5: Analyses of Variance:; (Comparisons of .
: A' and B'' as a Function of Emotionality
. - and Embeddedness of Subliminal Visual
Stimulation in the Six Males with the
Lowest Sensltivity od the Practice Trials....

Table 5: Analyses of -Varlance: (Comparisons of ‘-
. A' and B'' as a Function of Emotlonality
- and Embeddedness of Subliminal Visual
! . Stimplation in the Seven Females with the
- ', Lowest Sensitivity on the Practice Trials....

Table 7: Analyses of Variance: .Comparisons of 4i'
and B'' on Three Factors -~ Sex, Erotion-
’ - ality, and Embeddedness, 1n Subjlects
with the Lowest Sensitivity on the
Pra‘ctice,. Trials.:l..‘.CO.-.....,l)........‘..l

Table 8: "Analyses of Variance: Comparisony of
' Auditory A' end B'' Values for Male
Sub jects with the Lowest Sensltivity »
on the Pracétice Trials as a Function of
Blocks of Trilals (UN,EN, UE, EE) and . d
Type of Trial (Words or Blanks)..............

' Table 9: Analyses of Variance~ Comparisons of
- A' and B'"' Vvalues for Female Subjects v
with the Lowest Semsitivity on the
-Practice Trials as a Function of Blocks
of Trlals (UN,EN, UE, EE) and Type of
p Triale (Words or BlankS)..eeceeoesscooseeees

t

. : "Vi . . <

~

s e —— ——

for r’aIQSQo0--0.-0.&.0-&..0..".....oo.o..nn-.‘

‘Tri’al (‘ﬁord.s or Elanks)‘.-OOQ.l..‘l.'..n........ ¢

1

40

43

46

49

. 52.

55

57

61

N>




. LIST OF FIGURES oA .

£ - » ’ . L\ 2
Figure.1: The Word "Line" in. Its Embeédded .~ | ¥
. and Unembedded FOTmB..ciieceseccossrsvcnonoes 26

Flgure 2: Diagram of the Se'quence of Events in '
a Trial wkth Auditory'signelesecescscescecess - 31 A

Figure 3: Isosemnsitivity Functions for Male and’ ' .
. - Female Subjects as a Function of the

Four Conditions of Subliminal Visual .o

S‘.timulation.'.._....-....-....-o...--....‘-..-;.. '37 - ‘

Figyre-4: yean Transformed A' and B'' Values as

~ a Function of Emotlaonelity-.and Em- . “

dedness of Subliminal Visual ,

‘( tlmuli in Malesl..'.l‘....."..’.‘."Ql...."‘..’.. 39

Figure 5: Mean Transformed-A' and B'' values as
. & Function of Emotlonality and Em-
- beddedness of Subliminad Visual : ‘
stimull in Females..lotll.lﬂiil.l.l.r./.'l.,‘.l. 42 A

1

Pigure 6: Mean Transformed A' and B'' Values for : L
‘Males as a Function of Trials with ~
Blanks vs Trlals with Words, Both within

Blocks of the Four Conditions of Subliminal :
‘v13ual Stimulation..'tgg_:.'O...00000‘0.....0'.... '45 *

_Figure.7: Mean Transformed A' and B'' Values for -
Females as & Function of Trials with -

. Blanks vs Trials with Words, Both within .
Blocks of the Four Conditions of Subliminel o
‘visual Stimulation......I."......."...'...' "47

Figure 8: Mean transformed A' and B'' Values as a o <
Punction of Enotlonality and Embeddedness
of Subliminal Visual Stimuli in the Six
Males with the lowest Sensitivity on the .-
Practice TriaISQI.I.l‘......‘.l...DOQQ..‘Q... 51

Pigure 9: VMean Transformed A' and B'' Values as a , ;
Punction of Emotionality and Embeddedness , i . ‘
in the Seven Females with the Lowést " C ‘
Sensitivity on the Practice TriglS...c.ce.es. 54 '

Filgure 10: Graphic Depictions of Twé Imteraction’
Effects Concerning Sex Differencesi..ssa..... 58

Figure t11: Mean Transformed A' 'and B'' Values as a T i ]
: Function of Trials with Blanks vs Trials ‘
\ with Words, Both Within Blocks of the Four
Conditions of -Subliminal Visual Stimulation,
' - vii

-

o

e
[ ¢ ) ~

I e . s - - PR .

- . . .
- oy e 0 Aane e i Y e s S Aot DK L 1 0, T 15 ¢ o o




&

' - for the Mslés with the Lowest Sansitivity

Pigure 12:

PIGURES (cont,)

on the PI&CtiOO Trialﬂ........a.,......o....'

Mean Transformed A' and B'' Values as &
Function of Trials with Blanks vs
Trials with ‘Words, Both within Blocks
of the Foup Qonditlons of Subliminal .
Viayal Stimulation, for the Females with

. the lowest Sensitivity on the Practice

Trl&la..-;-.-..-....1..,......o'-.‘/...-....-\-....
P ! '

/
u . / hd
]

a

62

&

o pm v s et 6w e

!
H
;
.




<

“w ' ' : LIST OF APPENDICES

Appendix Al: ~Procedure for Recording GSR Readings..... ., 87
Appendix A2: Frequency of GSR Deflections and Mean
. Ratings on the Word scale‘............... 88

Appendix B1: Instructlons for Visual Threshold ,

B“ . ’ mtermination.....‘.......p...‘....I....... 89

Appendix B2:° Instructions for Auditory Thd’*eshold
mtermimtion.‘........"..........'I.... 90

: Appei;dix B3: Instructions for Signal Detection
Practice Trialsooo-o.o,.oooooooo-o..’oo..-' 91

> Lppe,ndi'x B4: Instructions for Experimental.Trials..... 92

Appendix C1: Hit Retes and False Alarm Rates for f .
Male Subjects on the Four Conditions
- of Subliminal Visual Stimulation....eees. 93
. Appendix 02: A' Values of Male Subjects on tké Four
. Conditions of Subliminal Visual c
' : Stimulatlon.....’.l'.I..‘......l......... 94

Appendix C3: B'' vValues of Male Subjects om the Four
: Conditions of Subliminal Visusal

’ An . 4 v Stimulatlon.......-'.........-......,..... 95
‘ Appendix D1: Hit Rates and False Alarm Rates for
/ *  .Females on the Four Conditions of
\,/ Subliminal VisualgStimulation.....eveee.s 96 -

Appendix D2: A' Values for Female Subjects on the
& , Four Conditions of Subliminal Visual
— Stimulatlon.....C.l..'..........'...l...l 97
Appendix D3: B'' Values For Femsle Subjects on the
: b Four Conditions of Subliminal Visual
L . ' stimulation'.........'..Q'...'l........Q. 98

"Appendix E1l: Hlt Rates and False Alarm Rates’ for
‘ Male Subjects on the Blank Visual-
s Trials Within Blocks of Subliminal
: Visual Stimulation...cecieveceanercasreces 99

x Appendix E2: A' Values for Mele Subjects on the P
’ . Blank Visual Trials Within Blocks of ‘
Subliminal visual StimulatioN..’ieececcoses 100 '

» .
Appendix E3: B'' values for Male Subjects on the
Blank Visual Trials Within Blocks of
Subliminal Visua]i' Stimulation..cceovececesne 101
x »

-

-

R e uns .
- A e
MA doaa MR B AAMe S Sk e P kNt i P A o - RN T EIEE FOA L el i

ces e s e - - P e b i ) s s A e et RS e




Apbeﬁdix

Appendix

‘Lppendix

Appendix

" Appendix

Appendix’

7

(\ Appendix

.

F2;

)
APPENDICES (cont.) ' '

- -

Hit Rates and False Aldrm Rafes for
Females on the Blank Visual Trials .
Within Blocks of Subliminal Visual

Stimulation.o'oonoo..‘no...it"cmcoc.ooﬁ.'

A' Values for PFemale Subjects on the
Blank Visual Triasls Within Blocks of’
Sut)liminﬂ.l v18u31 stimulation. * . o b0 0o o0

" B'" Valuey for Female Subjects on a the |

Blank Vis al Trials Within Blocks of
Subliminal*Vlsual stimulation...........

Performance Measures of Males on the

Practice Trials With:A' Values Ranked,..':

A\ “ 1
- Performance Measures of Females on the

Practice Triala with A' Values Ranked,.,

A' and B'' values on the Four Oon/ltions
of Subliminal Yisual Stimulation for
the Males with the lLowest Sensitivity
ont&e ?ractice TrlalsOO.l..'..OOOOQ‘...

A' and B'' Values on the Four Gonditions
of Subliminal Visual Stimulation for

‘the Females with the lowest Sensitivity:

on the Practice Prialf..ccceccsesccicvase

13 ~

, 102

103

104

105

106

107

. 108’

-

b 3
1
|

e Sy



.
. .
.
— : .- - - - e e s skt g,
. - - v s e . ' .
! * - . .
& N . . .

L ‘YPHE EFFECT OF SUBLIMIHAL VISUAL MATERIAL ' ’
- ON AN LUDITORY SIGNAL DETECTf%N TASK

: \\\»;ptrdduction‘

Statement of the Problem, \i N -

-

-

®

Subliminal perceptlon, the hypothesis that a person can
be arfected by stimuli of which he 1is unaware, has been &
topic’ of livelyKQEbate for over a century. The length and
vigor of/;he controvefﬁy teatifles to the hypothesis' im-
portgngxplace in one of psxchology's most baslic-theoretical
questions, whefher dnc;nscious mental processes exist and in-
fluence behaviour, Consequently research on subliminal per- .
cepti n has been a battlefield up;; which behaviourlsts and g ¢
more psychodynamicglly orlented paychologists, experimental-
ists and clinicia;E, have frequently met to decide the vali-]
dity of the concept of the unconscious.‘ a.‘ '
Lntagonism between these forces was never more intense '
‘than 1n the middle decades of this cpnthry. It was the time
of the New Iook thch represented & concerted eféorf to%ig-
vestigate the influence of internal events such as values, . o

sets, expectations. and motivation on the’ perception of exe {

[P W S

., ‘ternal stimuli (Erdelyi 1974). Aa well as challenging Be-
hnviourism s dictun that intervening variablés between atimu- -
lus and reaponse .could not be properly researcned the’ Hew

Iaok also sought to demonatrate the influence of psychoﬂyn&-

.mic defenses ngainst emotignal stimull presented below thres-
hold. The vociferous reaction against the New Look was dire- - .

ted mainly toward ciiticism of mefhodblogy. and by the lgte .
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. 2 ) . .
195b‘s the ﬁew ;ook, including subliminal re§earch, appeared
to have been invalidated, ‘

. The last decade, howevar has seeh & growiég arount of
acceptance for the subliminal perception hypothesis (Dixon,
1971 Eisbett & Wilson, 19?7) made possible, &rsues Erdelyl
(1974), by tﬁé advent of the information pr?ceséing apprJach
to coénitiye gctivity. This cybe}netic orlentztion made '

bossible the investlgation of various structureg such as

- long-term memory, storage, and buffer areés with which deve=-

loped the idea of complex discriminstions znd evaluations
taking place prior to, and even without, ccasclous awareness
(Treisman, 1964; Deutsch & Deutsch, 1963; Nisbett & Wilson,
1977; Shevrin & Dicksan, 1980). with a new Tespectability
geéined from this highly experimental approach the debate
over uolivinal perception has expanded from an d&gument over
its €xistence to perametric anvgstigations of its pature,

- A number of psychologlsts have.postulatedthat stimull
received at subliminsl levels meet & qualitatively different
fate'éompared to supraliminal stimull. 1Two of the foreﬁost
advocates of this idea are Spénce and Holland (1962) who ar-
§ﬁed against the assumption that the effact ofna stimulus de-
pends ypon the strenzth of the stimulus.' They proposed that

"...reduction of awareness changes the
patterning of cognitive activity....
. when aWareness is reduced, certzin re=-
! strictions ‘on thought sre removed; more
rather than fewer asscciativelpéthways
X ‘ become availabdle axd thought is freer to

range over a-greater number of associates."l

Closely aligned with the Spenc§~Holland theory is the

o
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of the stimulus,

i . ’ 3 _
position of Klein (1970) who. juggesta that one of the unique

v

" characteristids of subliminal perception is its capacity for

unconscious registration of .embedded visual material, . Lccord-.

ing to Klein the Gestalt view, that recessive interpretations
/
of .a visual stimulus have no psychological reality while the

dominant configﬁration is being experienced, is incorrect,

'Kigin argues instead that 1n conditions of low awareness the

distinotion between figure and ground breaks down and allows

forﬁi&e unconscious registration of various interpretations

! !

In view of the importence of this assertion, an experi-

ment was conducted to assess whether registration of visually .

L}

subliminal embedded materisl i;;ects performance on an audi-
tory detection task. Furtuermore, this investigation was
carried out within the framework of signal detection theory
(Green & Swets, 1966) wﬁioo he's not historicaily been used in
subliminal perception research, but which, accordnﬁizto Dixon

(1971 )7 has the potential for marshalling eyen stronger sup-.

‘port for the existence of subliminsal perception., Theoretical

and, methodologicql foundations for the presgnt research are

- reviewed below. ™ , o ‘ , :

© .

. ‘ ‘ . 2
Historical Review of the Litersture \

The history of the controversy over subliminal perception
is one of psychology's longer and more colourful chapters.
The reeearch gimed to demonstrate or negate its existence
spans over sevgnty years, and the debate shows little sign of

——
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4
abétiﬁg. Dixon describes the paradoxical nature of the cén-
troversy aptly in the introductlon to hks exhaustive book on.
the topic, Subliminal Perception: The Nature of & COntroversx
(1971, p. vii):

"If the lmportance of a hypothesls can be v
- gauged from the number of experiments
in which it has been tested, then that
of subliminal perception must rank as

one of the most important in the his- .
tory 4f the ‘science; but if its im-
portance were to he judgkd on the basis

of the attention given it in textbooks

. on psychology, then 1t would surely"
feature at 'the bottom of the charts',...
If the hypothesis...is valid, then it
has profound implications not only for
the psychophysliology 'of memory, percep=-
tion, emotion, motivation, and dreems,
but also for the nature of consclousness
itself. ' If, on the other hand, 1t is-
not velid, then the hundreds of experi-

- ments and thousands of working heurs de=-
voted to this toplc constitute the most
monumental waste of time 1in the history
of psych@logy." | "

The academic acrimony which has accompenied the hebatg
ov?r subliminal perception has probably been fanned»by ‘%{i
public sqrﬁtiny_and"the‘iegisiative action taken to ban sub-
limihal messages 1n televislon advertising (McConmnell, Cutler,
& Mcueil, 1958) Even at the present time two books op the °

subject are enjoylng wideapread popularity- Subliminal

.Seduction (1973) and Media Sexploitag;on (1976),.both‘by

——

W’B. Key. ' v

[

A more fundemental reason fotr the contentiousness of the

debate, however, is that subliminal perception has brought
€ \
. v
the major schools of thought in psychology into direct con-

flict. On the one side hsas been Behaviourism with its
' Fs

ﬁ" ‘ R
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emphasis on observeble behaviour and its.rejection of inves-
tigatlion of 1internel structures and events. At the turn of
the century william James (1890, p. 163) was warning that‘

"the unconscious 1s the eovereign meens for .
believing whatever one llikes 1ln psycholo=-

“e ‘ gy and of turning what might become a \
science into a tumbling ground for whim-
sies." .

Adopting the functionelist emphasis on observable behaviour,
behaviourists have c}aditionalikireéarded intervening mecha-*
. R " nilsms between stimulus and response as unacceptable research
material. To more psychosnalytically oriented psychologists,
‘however, demonstrations of intervening mental processes taking
place outeide of awareness -- and subliminal presentation of ma-
.. terial appeared to guarentee such & lack of awareness -- seemed
to offer good support for Freud' s theory of the unconscious.
Thus, much of the intensity of the controversy can be credited
to‘psxchologst perennial struggle’uith its most‘basic ques- '
_ tioo -~ whether or not,to attempt the sclentific divining
-~ | of the "vlack box". - , . -
‘ o A number of phenomena are includec.uoder the umbrella‘
of the term subliminal perceptiZE. In its oosﬁ general sense
subliminal perceptlon means that a person can be affected by
stimull of which he is unaware. "Uneware" may be construed in
meny ways, howecer. so Dixon (1971, p. 12)llimits'%he‘pheno-
R \ mena, gf subliminal perception to thoee circumetancee whereio 4 .

the subject 1s unable to be aware of stimulation: 1) the '

energy or duration of thc stimulus 1s below the level at

‘ L3
.
.
.
,
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- 2) a subject's retrospective report that he heard or saw

6 -
which the subject ever reported awareness in a:threshold
determination taék, but the sublect ngverﬁheless responds;

2) the subject responds to a stimulus of which he confesses
;ohplete unawareness; 3) the subject reports being stimulated

but claims that he has no awareness or knowledge. of what the

oM

stimilus was.
, Satisfactory experiment&l criterisa 1nd1cating that sub- @

liminal perception has taken place are for Dixon (1971): -

1) a subjectfs contingent responses to stimulation below

the level at which, he reported:hearing or seeiné anything;

nothing of the experimental stimulus, 3) responses contin-

gent -on stimulatlon, of which the subjéct confesses unaware-

" ness, that iffer qualitatively from responses elliclted by

the same [1mu1us presented above the predetermined threshold.

_For Dixon 1t is this third category which i1s the most impor-

tant because, as he explains (1971, p. 18):
", ..not only does i1t ensure that the sub=-
Ject was unaware of the stimulus, but elso -
establishes subliminal perceptlon as a
phenpomenon in its own right, something
"more then a watered down version of ]
supraliminal perception.” . ' -

Thus Dixon, like Spence and Holland (1962), places special
importance on the 1dea of qualitative diffe}ences‘between
the fate of supra- and gubliminal stimulation.

Subliminal perception was not, as Dixon (1971) points

e A Ly NAs . v ek

: \ \ .
out, an invention of the Freudian school. The ldea of the

impérceptible having an effect in nature in general and in

L}

——
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[
human beheviour in particular had ‘been bfooched by &he ane
cien; Greek philosophers.' In épe Renaissance Montaigne (1580}
¢claimed that no tﬁo experiences were exactly the same because
of 1mpercept1b%e differences which occur. Ielbniz in the
seventeenth century, however, was the phiiosopher wHo most
clearly anticlpateq‘thé 1dea of subliminal perception (as
quoted in Dixon, 1971, pp. 7;8): “In é'word it is a great
source of error to belleve that thereils no peroeption in
the soul besides those of which 1t 1is conscious " '
Two centuries later Freud (1957) revolutionized man' s

) conception of himself with his theory of the unconscious
wherein mych of mental and emotional life took place outside
of the bounds of awareness, Freud's keys to opening up and
understanding this unknown®irea were free assoclation and

%,
dream analysis. -~Both constituted .states of loweéred awareness

'1n which the defenses of the ego and superego wdﬁngurmounted.
. But the éopéct of Freud's theory which i1s most aproposs to the
. present reoearch is his idea of day residues, \@V
Freud (1900/1954, p. 554) proposed that five kinds of

N material, or day reéidues, were carried over from. the day's

-

p— activitles into dreams: -

. "1) what has not been carried to a con- ,
clusion during the day owing to some™ " a <?
¢hance hindrance; 2) what has not been

" dealt with owing to the insufficlency of
our intellectual pover =-- what is unsolved;
3) what has been rejected and suppressed

: during the daytime, To these we must add

4) & powerful group consisting of what
has been set in action inm our Ucs. by
the activity of the preconscious in
the course of the -day; and finelly 5)

e [, o e e tant, s
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L
the group of daytime impressions which
are indifferent and have for that rea-

son not been dealt with." {;/)

Although Freud did not deal specifically with séimuli
reaching the individual at,subtﬁreshold levels, his ideas of
"indifferent iﬁpressiops" and the repr:;sion of above thres-
hold stimull lay'the theoretical groundwork for much of
the New Look controversy which took plaée'decades later,

« Erdelyi's (1974) review article oﬁ the New iook(is an
excelieﬁt source for understanding the issues and timbre of
that mid-century concerted effort to open up the ﬁorhidden '(/i
"black box" and investigate the role thgt internal motives, .
.values, expectations, and needs played in the perceptual

%

proéése. ObJections toxthe attempt were vociferous and fre-
quently aired -at the studies involving subliminal pérception.
0f the criticisms leveled against'tpe sublim;naljperception
hypoth;siq in éeneral and perceptual defense in particular,

ope cf the most pgrplexing wes that.of the ldgical paradox.
How, asked crifics, cen one decide what to percelve without
first perceiving 1t? A preconsclous selection process

brought to the minds of many behaviourists visions of homun~- -
cull scanning and editing incoming stimull before condtious-
ness of them was "allowed". At wWorst it seemed to be "accept=
ing the ancient idea o¥ demons; at besf it seemed like giving

recognition to Freud's\theory of the unconscious and all 1its
paeudoécientiric talk o# energy dynémics. Egiksen;s (1960,

pP. 298) reaction to serious psychologists dabblifig with such
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concepts was typlcal:

-"The science of personality is not fur-
. thered by the frequent tendency of psycho-
~loglsts to discuss the 'uncons€§§p§ with
all the ambigulty ‘and reverence ‘that re- '
ligions accord to the soul. There is a
great need to spell out explicitly the
agsurmed characteristics of the uncon-
. 8clous and to search for explanations
of so-called unconscious phenowmena in
terms of more commonplace psychological
variables. To do so may.destroy the tit-
1llating mystery that the unconscious seems
to .hold but then that is the business of
science." N

By the late 1950's fears about homuncull .and concerted

"attacks ageinst "flawed" methodology combined with other

factors to undermine the‘thrust of the New‘Look work, in
cluding support for the subliminsl perception hypothesis.
Other factars cltedr_; Dixon (1971) which led to a decrease

in acceptance of the hypothesis included negative public

reaction to reports of the commercial use of sublim}nal mesg-

aées’in advertising (McConnell et al., 1958), fears about
academic respectability, and the realization that tradditional
methods)of threshold determination were not as accurate asg
thought. The latter statement refers to the aévent‘of signal
detection theory (SJT) in the 1950's which, in expounding the
iﬁp rtance of response criteria in threshold determinatioﬁ,
ézed that there was no such thing as a true phys;ologicél
limen (Dixon, 1968.)a hat subliminal studies wers thereby
éonfounded (Sheyrin /and \D¥ckman, 1980), This 1ssue,“whi;h

ig very ﬁertihent to the'present study, will be addressed in

- more detail below. S
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For .Erdelyi (1974), however, the waning of support wit-
nessed in the late 1950's was ‘fundamentally due to the con- ‘

cépthalizatioq{of perception as & unitary event fn which no

plece for preselective processes was credited., It was this

preconception about perception along with the Zeitgeist of
the 1950'a which more than any other factor caused the ge; e

mise of the New 'Look. But this preconception was itself on

the verge of becoming obsolete, g

‘Beglaoning with Broadbent's Perception and Communication

"in 1958, the' new wave of theory and experimentation described

as the information procedsing approach to cognitive activity .
began to embrace a ne% view of perception as a complex se=
quence of 1internal events taking place, for the most part, .

outside of the bounds of awareness. As information flows

, into the system from the external world, selectivity as to

what components of the stimuli will bé)brought into con- : N
sciousness can be conceptualized as qccurinélin.various lo-
Eations in the system,,

In Eféelyi‘s (1974) schema,’for example, a whole rénge .

of exploration 1s made possible because perception is ex-’ 4

. panded ffom the simplistic S-R mpdel to & multi-faceted pro- Vi

cess. The influence of values, sets, defense mechanisﬁs,‘etc.,
is é;psumed under the title of loné-term nezory while shorE:
fe;m memory becomes the area of comsclousness. Essentially,
long-te;p memory becomes the filter th;cugh which all stimull

flow. The conceptual framework of 1nforﬁation probessing,

therefore, has dispelled fears about homuncull and brought - |

S . - -
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renewed open-m}nﬁednesa Bzwards the 1des of subliminal ﬁer-'
‘ T . T .

cepp&on.
But whlle the hypothesils has gelned 1ncreasing support

in general the question of there belng unique qualities in

subliminal perception has been of minor concern in the litera-

1

ture, It 1s, 1ndeed, the special province of those theorists

and researchers who are most cldsely allied to the psycho<
analytic orientation, for while coéﬁ!tive‘psycholdgista like
Erdely1'(1974) mey sppak comfortably aboui preconsclious fil-
ters snd schemata, it is the PFreudlan Pscholéglsts who have
traditionally explored and expounded the unique qualities of
unconsclous mental processes,

Por Klein ?%970. p. 266), who professes a rare devotion
to both clinical practice and perceptual reseerch, the main
thrust of subliminal perception work has missed the truly ex-
citing issues to be investigated: '

"Phese basic issues are, first, that an

. incidental stimulus may activate mean-

4 ) ings (or trace systems or schemata) quite
independent of those that are pertinent
fo the maln directions of & person's
thought at & given moment; second, that
such 1ndependentiy or even aublimi-
nally activated meanings will affect

different levels of behavior and-diff- . i
erent modes of experience tham those to

v which conscious sslective effort is

directed; tpird, that the incidentally -
or subliminally sctivated meanings may
. - have dels ed effects, persisting and
affecting ‘behavior in situxtions and
states of consciousness quite removed
from those in which the excitations-
originally occurred; and fourth, that -
such incidental stimull may acquire
specisl properties by the very fact . L

o
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. : . of their periphersal status in the fheld
’ of stimulatlon, maxing it possible for ¢
a . such ~subliminal activation to have dis- - ,
"tinctive effects on thought as compared ] . !
to stimull that claim full attention."
Research which has addressed these lssues forms a body ‘ Y
of literaturé“whichA1§;Wery relevant to‘the present stuqy.'
. e
One part of this corpws®of experiments originates from the
early worx of Poetzl (1917) who found detaile of a slide
shown at 1/100 of & second in the subsequent dream content
of his subjects. 1In addltion to discovering the' influence
. of the slide materisl 1n dreams, Poetzl concluded that only
the unreported.details of the slide found thelr way into the

dream content. Except for one study by Allers and Teller

L e A

4
(1924) wnich used word assoclations to retrieve unnoticed
content frod .pictures flashed at 4/100 of a second, the work
of Poetzl went virtually unnoticed until Pisher (1954) under=- .

took .to replicate the 1917 experiment. Again it was found

+ aanm

- that tachlstoscopically exposedzstimuli did }ndeed appear in

FHE e
.

] ™~
subselquent dreams. Other studles have followed uslng-:varlous 3
methdds of content retrieval such as irmagery (Fisher, 1956;

luﬁogsky & Shewvrin, 1956), Rorsgpach responses (51iverman &
Silverman, 1964), and drawlngs (Fiss, Goldberg, & Kleln, 1963; .

il 1o

Haber & Erdelyi, 1967). “Word associations were wsed in the

.
‘l
i

TG

AilerS'and Teller (1924) and Spence and Holland (1962) experi-
ments,’ A )

The latter ;tudy, which has‘drawp wore theoretical and
methodological criticisms (Worrell & Worrell, 1964; Bruel,

. Ginsburg, Lukomnik, & Schmé?der, 1966; Jung, 1966) than «the

'
L
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others, contaigs one of the best attewpts to illuminaté thé

4

nature of sub- versus supraliminally stimulated cognitlve dc-

"tivity. Spence and Holland 4rgued that reduced awareness allows

a gfeater spread of associatlons to the stimulué whereas with
conscious attention the percept is restricted to one train of
“thought. In their exﬁeriment three groups of subjects were
asked to learn and recall a 1list of wérds contalning some as-
soclates to the word "cheese". Before belng given the list,
one group ?ad been shown the word "chgese" subliminally, one
- group hal been shown 1t supralimipally, end the phird shown
nothing..‘THe results supporﬁed their predictions in that the
sublixziral group produced the most "cheese" assoclates, Thus
Spence and Holland concluded that awarenéss can have a lisit-
ing efféct’ i. e., that stimulus intensity, awareness, and
o gffect are not necessarily on the same continuum. or to re-
11 Dixon's proposition, subliminal perceptlion is not ﬁefely
a Ywatered-down" version of supraliminal perception.
Qther studies have been reported that clalm to df;on-

*

strate how stimuli presented below threshold are;gusbeptible

iéﬂmore{llkély to be assbclated with supraliminal stimuli.,
MStuhies by Shevrin and Luborsgy (1961) and Shevrin and Fishef
(1967) seemed to show primarY'ﬁ;ocess thinking at work in re-
bus effeéts. Fisher and Paul (1959), P;ul and Fisher (1959),
and Easgle, Wolltsky, and Klein (1966) found similar results
using embedded figures. In each case 'Lt gppeared that the
meaning derived fro?"the st&mulus differed according to

>
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to primary progess thinking whereas secondafy‘process thought
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Whether it.uas presented sub=- cr supréliminally.' The clinical
research of 3ilverzan (1976) similarly sugzests that wisherela-
ted stimulil o;Iy intensify psychopathology when shown to l L
‘ varioué clinical populations 1n»below-fhreshold condi%ions .
rather than above-t feshobq conditlisns,

Ali ;f’%his evidefee %oulq seem very texzpting indeed, ’
except that methodolégf;ally tﬁese std&ies,‘perhaps'with-the
exception of HaSer‘andwErdelyi's (1967) tizhtly-controlled

experiment, can be Substantially challenged. As Eriksen

(1960) pointed out in his review article on subliminal per=* "

B
1

ception, these Poetzl-type experlments which depend‘onnreJ

laxed stetes Eixawareness such as free ascoclation, doodling,

dreaming, and'ingtbggzéf dependent neasutres are open to the
possibility of artffacts in threé ways. For one, meny gtﬁ-
dies have not used a base rate ln order to compare blank ére-
sentations wlth visuzl content présentations, Sdcondly, there
has beé% the pro leﬁ of the subjects: confidence level in the.

intentional versys low awareness retrieval tasks. When in-

tentionally tryi g to recall the stimulus, subjects may have

H
i
i
v
{
H

reporéed elements they were certain about whereas 1in imaglirpg
or free gssociéﬁing subjects would have felt freer about
gueséing. Flnally, Eriksen criticiged loose c:itefia for de- ‘3‘
'ﬁerﬂiﬁlng the connectlion between élements in fhe stimulus pic-
ture and elements in dreams, images, drawing, etc., How,

for example, 1is ‘one to determine if & car in the stimulus is
represented by a wagon in & dream? . Furthermore, 1f:a subject

reports water 1£ the stimulus he may‘then~1mage & voat not ~

J
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" necessarily because he subliminally percelved a boat but be-

L

cause . there'is a'frequent agsociation of'the two 1tems.»
, A study by Eagle et al. (1966) serves as a good exam- |
ple for the criticisms offered by Eriksen (1960). Eagle et al.
used as{an expgrimental stimu;uo a.tree with a perceptually
recessive duck and as a'control theraame tree .vith the duck'
outline eliminated to determine whether, When ahown at a syb-
lidinal level, an unreported concealed figure would neverthe-
less emerge in followling imagery. E;per?men;al subjegti were'y
instructed to view the stimulus, presented -at 10 mi;liseconds,
and wait for an image of & “nature» ceneﬂ.to come to mind and *
then to draw it. Control subjects Kgre soyWn “the tree with-
‘out the duck- end asked to image and draw, Eagle et aﬂ » |
found that si@nlficantly nore of the experimental group pro-
duced duck-related drawings than did the controls.

Eagle et al. argued that the instructlons to 1mage a .
nature scene were neceesary\to "prime" associations to the
.duck. Bqﬁ it ?ay be a;guod that asoociations to tree and . W,
tree-plus-duck have much cogmop ground with nature-scene and
thatidiotincfions made\beyﬁeen those groups of words are du- {
bious. at beot Their .concluslons, while based on°question-
_-oble methodology, neverthelesa express important theoretical

'considerations which should not stand’ or fall on the basis of one -

B

Stu‘ly (p. 837) L ’ . ’ , ! v
... the stimulus potency of the corcealed
fi re as msapingful content 1s not ruled

. out by its belng experientlially weak or"’
A, never consclously perceived: One possi-"
" * Bility 1is that some response evoked by a

7
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picture which contains a concealed figure
will include content provoked by that fig-
ure., According to this view, the actuelly
. reportable percepts are only a segment, al-
. . though the dominant one, of an ensemble of
* . responses and associations activated by the
ntire configuration."

o . The importance of this hypothesis, therefore, extends
x«out of psychoanalytically-based research into the present
meinstream of cognition-oriented psychology, a direction

Feod

which Dixon (\1971) and Erdelyil (1974) have advocated. ' Tt

addresses the questlon of how we recognize what we see (the
‘dominaﬁt configuration) 8s ﬁ result of preconscious pro-
gesses of analysis. It asserts that consclousness, guided by
attipt}gn, 1s of limited capaclty and that comple; discrimina-
tions must perforce be carried out outside of yhg"bounds of
awareness (Deutsch & Deutsch, 1963; Posner, Klein, Summers,
& Buggle, 1973). Finding evidence of registration of embedded
materlial not consciously perceived would provide, therefore, .
an interesting piece of Pnformatibn about the puzzling nether-
- © world of preconscing\processes. And because it cen guarantee
the absence of consclous awareness, subliminsl research is
particularly sulted to the task. ' < ‘ ‘
The purpose of the present 1nvestigation was to assegs
whether embedded visual material which 1s not identifiable -
" at a supraliminal level of presentdtion could nevertheleas

_ have effects on a cross-modal detection task 1nd1cating that
! ' \\ ' © - . . ! .
' °sub11m1nal'registration took place, As discussed above, de- -

. pendent meagures 1nvolv1ng dreams, imaging, free abq?ciation,

and other modes of unstructured response are not without
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substantial problqgm. Recently oiher dependent measures of
registrati&l have been reported that 1hvolve less subject
response EOntrol, a topic which has plaguéd the perceptual
d;fense litérature (Erdelyi, 1974). Corteen and Wood (1972)

‘and 0'Grady (1977) have, for example, used GSR response as an

indicator of registration of subliminally presented words.
Kostanov aﬂd Arzumanov (1977}, pursﬁing an earller line of -
research&by Shevrln’and Fitz}ér (1968), analyzed averaged
evoked potentials in ;esponse to percelved zand umpercelved
neutral end emotlional words,

A further refinement in the methodological assessmepnt ;f

subliminal perception incorporated into the present stugy hés

" come from the theory of signal- detection. (SDT). Green end

swets (1966) state that perception 1s a combination of two
f%&ktricable factors, physiologlcal sensitivity and.regponse

bii%, indexed by d' and Beta respectively. In otper'words.

a subject's decision to respond "yes" or "no"%o the qfestion

of whether he perceived something (a signal) depends not omly -~

upon the physical quqlities of the Stimulus, surrounding
noise, and the receiving organ of sense, but also upon the
expectations and pay-offs which may &ccrue to the subject,
Calculgtion of the two reéponse measures depends upon the use
of two classes of trials, those with and those'without'the
signal to be detgcted. The proportion of “}es" responses

over the numbers of frials-with-signal (a nit) is used in the
calculation of d'., . The proportion of "yes" responses to the. -

number of tfials-without-signal, or nolse alone, (a false:

v
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¢ alarm) 1is utilize& in the“calculation of Beta, thus giving
an indication of the subject's willingness to guess. .- .
Given the intgtdEpendence of d' and Bete as proposed by
T | SDpT, the qﬁestion Qf wﬁe%her true phys@&loglcal thresholds
| exist (Swets, 1961) was raiséd as 8 challenge to the subliminal
perception rgsearch (Dixon, 1968, 1971)., If thgfe_are no
.true limens, it was argued, then the distinctlion between
sub- and supraliminal stimuliabécomes meaningless, But as
Dixon points out, SDT like other methods is concerned with :
awareness thresholds not'pﬁysioloéical'thresholds. Moreagver,
1t ensbles the researcher to separate oup physiological | h s
sensitivity from response criteria. This was not the case
with classicalnpsychophysicdl methods of threshold determina-.
tion. If 4' could be shown to change as a function of 1n?ut\
of which the subject professed unawareness without any de-
" . monst;at#ble changes in Beta, then there was even s;ronger ‘
evidence for the existence of subliminzl perception.in géne-
ral and perceptual defense or.vigiléhce in particular.
’ Dixon (1971, p.17) concludes; |
"In summary, then, it can be said that, .
for 'subliminal' theory, S5DT has been the
ugly duckling which turned 1lnto a swan,
What at first seemed to cast grave
doubt on the validity, indeed meaning-
fulbess, of the subliminal perception

concept has turned out to be its staunch-
est ally." ‘

Dixon (1971) supports this enthuslasm by describlng some stu-
dies which, though few in number, have used the signal de-

tection paradigm to demonstrate sensory effects of subliminal
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stimulation.. Broadbent and Gregory (196T) an@ Dorfman (1967)
both found to their surprise thet d' and not Beta signifi-
céntly changed in perceptual defense experiments usihg

. auditory and visual subliminal stimull respectively.
Og more lnterast to €ge ﬁ:esént research, however, are .
>the findings of t;o other studies involving the use of sig-

‘ nal detection in cross-modal experiments. Zwosta énd Zen=-

'hausern (1969) vased thelr study on the work of Symons (1963)

who found that slmultaneous audltory, gustaﬂgry, fhermal, ol=

factory, and proprioceptive stimulation each 1ncreased sensi-
tivity in a,visual task using the method of limits, Although
* Symons had some reservations about experimenter effects, he
‘nevertheless favored the explanation that stimulation in one
modality primed the éortex to‘receive signals®in other mo=-
dalitles thereby lowering thresholds.

Zwosta and Zenhausern (1969) extended the work of Symons
by investiggting accessory stimuiation &t sub~ and supralimi=-
nal levels using'a signal detgction paradigm, They proposed
to determine whether the/&ntersensory facllitation effect was

. attributable to changes in sensitivity or to changes fgpthe
sub jJect's response criterion. Using seven levels of audi-

© . tory accessory stimglation, from no noise up“to 15 decibels

s . above threshold, Zwosta and Zenhsusern found that d' for the

visual detection task was significantly increased at the iwo

g

extreme levels of auditory stimulation, =15 decibels and +15
Q ° \ - ) . ‘

decibels, As in Broadbent and Gregory (1967) and Dorfman

{(1967), Beta did not change significantly.
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k Zwosta and Zenhauserﬁ were surprised by their findings
and proposed ‘that some kind of dual mechanism Xﬁfolving dif;
tractlon of the subjects may have been at work. Thef did not
elab?rate thig point, however, so their meaning is somewhat
unclear,
The publlication most relevant to the present research is
hat: pf Hardy and Legge (1968). They reported two experlments
both“of which 1nvolved subliminal stimulation in one modality o
condemitant with a’'detection task in another. 1In the first
experiment emotional subliminsl sti%hli (the worgs ;Ehncez",
. "fanger", "fallure", and "orgasm") were presented auditoraily
over white nolse whlle the subject concentrated on detecting
two visual stlmuli‘-- the inverted mirror image of the word
"bridge" and & solid rectangle of 1light, The:effect of the
subliminal gotional words was to significently increase visual
threshold level &s coﬁpared to subliminal neutral Yords. '
In the second experiment the modality roles wére,re- -
versed, and a signal detection paradigm was used to determine
] d' and Beta in an auditory task. Four neutral words ("feature",
"fencer", "“plasma", “gander") and four emotional words ("fail-
ure", "cancer", "orgasm", "dangef“) were subliminally pro-
Jected on a screen while the subjJect was Instructed to‘indi-
. cate whether he detected a siénal over white'noige;' dudlitory
sensitivity wes found to decrease significantly with. the
pregentation of emofionél stimuli while‘it did not for neutral 1
saimuﬁi. 6Hardy and legge also }ound that changes in perfor- .

mance were not due to chenges in Beta, ’

1
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A nuhber of other stﬁdieSQmay be regdrded as supportive

of Hardy and Legge's regults. Some involve the topic of the
effect of subliminal materisl oh comscious tasks while others
addfess the questlon of intrasensory faci;itatlon. In the
former category ére two "studies by Dixon and éﬁider (1961) -
and Henley and Dixon (1976). Dixon‘and Haider did not use a .
9ro§s—modal design but instead compared threshold changeé in o
subjects' eyes. They found thet emotional subliminal stimu<

. 11 presented to one eye evoked a rise in threshold in the
other eye, : In'a similar study carried out in 1976 usiﬁg
s;:hizopnren;c patlents, Henley and Dixon found that the word
“breast" shéwn to one-eye ralsed threshold in the other eye,
but that the<word "cancer" had & facllitating effect. Sub-
l1iminally presented gictureé deplctlng family situations also

~ralsed threshqi&win the tested eye. .

Although they did not use changes in threshold to ipdifi

cate the differentlal effects of emotional versus neutrai~ |

- subliminal stimull, Erdelyl and Appelbaum (1973) have shown
related disruptions in prdcessing which}they named c&énitive
masking. They reported that the detectibility of eight neu-
tral elements in &, display presented once at 200 milliseconds
was 1nhibited when the display ineluded an emotiqnal element
Ain the ninth (centre) position. ‘Detectibilitf in thls exper-
iment was measured by ‘the numbe;‘of elements remembered in re-
cognltion and forced recall procedures, Reéognition scores

were signiflcanq&y higher for the subjects who were shown the

display with nine neutral elements and ‘no emotional elements.
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bf partiéular interest to the present study because 1%
involves cross-modal effects of subliminal verbal stimull on
a neutral visual stimulus presented above thxeshold is the
work of Henley (19¥5). Henley modeled her experiment after
one by Smith,. Spence, and Klein (1959) in which the subliminal

presentation of the words "happy" and "sad" influenced the

ubject s description of a neutral face as happy or sad. Thé

. 1975 experiment used & neutral face also, but this time the
words "happy". and "sad" were delivered through earphones be-
low the auditory threshold. ' Henley found that the material
from the attended auditory channef was fully analyzed and\ih-
tegrated with the visual stimulus.‘ Henley also reported that
\  reaction times for hits (when the auditory cue was "happy" and

the subject's response ;és "happy", etc.) were significantly

shorter than for the responses;khich did not use fhe’auditory

.cue, "

The expectation adopted in Hardy and Legge;s (1968),stu-
dy that stimulation 1in one sensorf channel should facilitate
performance in another channel - is in and of 1tself the topic_
of a sizable and fophisticated body of literature. While .1t

| %3 not the purpose of the prese?t regearch to llluminate thg
4 . intricacles of cross-modal stimulgtion, it 1s nevertheless ’
: ' relying on changes in threshold in one modality as a function
of input in enother for a d;pendent measure. It 1S‘pecessary,
' therefore, to at least clte some relevant evidence for this
expectation beyond the work of Symons‘(1963). Hershenson

’ (1962), Morrell (1967), Berstein, Clark and Edelstein (1969),
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and Klafmén (1973) have all reported cross-modal facilitation

effects, focusing on the lnterstimulus linterwal (ISI) as an

important factor in the effect at supraliminal levels of sti-

4

mulation. Brebﬁer (1970) carried ou? an experiment using si- '
multaneous bisensory stimulation and found that 1t resulted in
performance superior to unimodal stimulation., And in the al-
lied field of humsn factors research, Colquhoun (1975) foun&
that for sonar ronitoring taesks, displays in both auditory and
visual modes‘ane superior to unimodal displays. Thus it may
be stated that there is sufficlent evidence to adopt Hardy &and
legge's bﬂ968) cross-modal methodology which rests on the .as-
sertion that stimulation from ong sensory channel cean affect
threshold level in another channel

Such an effect upon auditory threshold level was, therek\
fore, the dependent measure of primaryJ&nterest in the presept
research because it could serve as & demonstration of the diff-

’

erential 1influence of neutral and emotional material visually

, embedded and presented subliminally, While Hardy and Legge

(1968) found that emotional stimull resulted in lower auditory
sensitivity than npeutral stimull, the direction of change was
ﬁo€ 8 necessary part of this study's h&ﬁo hesis. Because of
inconsistencies in the literature (Dixon, 19{1), it was felt
that a significant difference inlsensitivity levels would be
sufficient evidencelof reglstration of the eobedded nmaterial,
The ﬁse of signal detection, .furthermore, affords investiga-'
tion of response bias as well as sensitivity, an approach

warranting further evaluation in sublimlinel research,

N ’

n
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Method
'Subjects. Nineteen males znd twent{-two females whose
firét or second languagé wes Engllsh particlpgted ia the

experlment, Ali of the subjects were recrulted on the loyo«

. (
» ;a campus of Concordla Unive;sity from,undergradqate psycho~

logy courses 5r‘a subject volunteer list and Qere paild a nom-
inal fee of 33.25 for their participation, '

Apparatus. The selection of the v suel stimull for sub-
liminal presenfation was accompllished by two stages of testing
conducted on fhe Sir George WIfliams campus of Concordia Uni-.
veréity in order td prevent informatlon about the expériment
spreading to the projected subject pool at loyola.

The first stage involved the selection of four-lettef
words with demonstratable emotionality or neutrality for the i
college=-aged populatibp. Ten male and ten female volunteers
were presented 12 emotionél and 24 neutral words printed se-
parately on white;&" x 6" cards for.5 seconds each, Reactions
to the words were assegsed ;ith Gélvanic Skin Responses (G3R)

as recorded on a Marietta Apparafus Company GSR (VModel 12-

13R) with a Rustrack Recorder (Style 4232). (Refer to Appen-

ﬁ dix AV for & more detailed description of the procedure.)
' Then subjects were asked to rate each word on a Rating Check

* Iist whose five-step scale ranged from neutral to highly emo-

tional. Those words which most frequently caused a drop in
skin resistance (Venables & Christie, 1973) and which also

received the highest ratings for emotionality were selected as

. Words fo: the emotional stimulus category. Those which caused
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the least frequent GSR changes and had tne.lowest ratings )

- were selected for the ngutral categér&. For males the emo:\

tional words selected were “cock", "rape", "suck", and "cunt"; .

the selected neutral words were '"five", "soon", "knit", and
"tone", For females the most emotighggly potent words were
"kill"; "rape", "cuqf", end "fuck'"; the selected neutral words
were "d1al", "card“, "rale", and "walk". (See Appendix A2 for
the GSR and Word Rating data for all 36 words. ‘ \d

The sécond stage of visual stimulus selection involved the
eveluation of a method of embedding the stimulus words sug-
gested by Metzger (1975) in which a word 1s.disguised.by plac-
ing 1ts:mifror image directly on top of the word. The result
1s & nonsense word mede up of four nonsenge letters. An ex-
ample of an embedded word gnd its unembedded counterpart is
shown 1n Flgure 1 below.

Evaludtion‘of this method was consldered ‘necessary to
sﬁow a) ;hai supralininally the words were indeed hidden froﬁ
a slgnificant proportion of the college population, and b) that
the hidden words vere not .so distorted that even with instruc-
iion no or more than one interpretztion was rpossible.

To test these qualitles 12 male and 12 female students
ﬁere approached”1nd1viduailyf1n the halls and cafeteria of the
Hall Building and asked to participate in a brief experiment.
The words selected in the first étage and embedded using the
above method were printed okthe same 4" x 6" cards and shown °
one by one for 5 seconds each. After each "design" was' pre-

-

sented, subjegfs were asked to briefly describe what they had,

b -
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7 just seen. Very typlcal responses included:"hleroglyphics"
7 and "Greekaiké" letters, After all 8 cards had been spéwn
and described, subjects were 1lnstructed on how to locate the
hidden wprds in the designs they had ;revlously viewed, It
was found that none of the 12 males ;r 12 fémales\either spon-
tanéously 1dent1£ied the embedded words or falled to find
them once instructed, 4 '

For the actual experiment the words selected for each
sex were printed black on white on thg 4" x 6" tachlstoscopile
cards used prevlouaiy. The designs were centered-iﬂ the midé
dle of the cards and measured 6 centlmete;s long and 1% cen-
timeters high. To ensure tnét the amount of light reflected
from the 16 different deslgns for each sex was not signifi-

, cantly diﬂreren}, an EG & G Multiprobe (Model 550-2) with an
BG & G Optikon photometer (Model 550-1) was used to measuré
light intensity in a tachistoscope channel with a présentation
time of 1 second. Measurements ranged from .84 x 1073 LUX to.

1.10 x 10°3 LUX. These very small differences were félt‘to

attest to the highly similar physical panémeters of‘the yisual

stimull across the experime;tal conditions.i. SR | ’
The stimulus cards were presented in a Ralph Gérbrands

Compeny (Model T 33715 three-channel tachistoscope. Auditory®

v stimull were presented bj a Maico Dual Channe} Audiometer

(Model MA 24B)., The timing sequence of each trial lpcluding

both visusl aﬁd'audltory events was automatically con;rolléd

by a Ralph Gerbrands six-channel Millisecond Timer (Model
300°6T ) [ )
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frocedure. Subjects were run individually 1in-one seseion
which lasted around one hour. Those with eye glasses were
asked to wear them for theAexPeriment. The session was divi-
ded into four sections‘before each of which the subjeot re-

\eeived verbal instructions from the experimenteri (For the
detailed instructions to the subjects for each section, refer
to Appendices B, B2, $3, and B4.) & L

In the initial stage of the experiment the/subject re-
celved a brief description of the nature of the equipment
used and was told that the study involved the evaluation of
éross-modal stimulation on threshold 1evels and that more
thorough information about the study would be givgn to the
sub jects after the research was completed )

The task of the first section was to deterzine the pre-
sentetion time for the supliminal visual stimuli. The visual
stimulus for this procedure was a design of four nonsense

' eymbols similar in size and density to the words used in the
main experimental trisls, The series of events which the

-

subjects were instructed to observe and Eeport‘upon conslsted

-

of the following sequence. The beginning of each'trial was
* marked by the eppeerance of a bléiéﬁfixation point in the
centre of the illumihated fiéldc‘ The visual stimulus was °
timed to. appear two seconds aftér the warning point. The
disappearance of the point -three seconds later eignalled the

end of the trial and the time for the subject's report of

L L R

. "no changa" "flash", or "lines". o '
e The duration tine of the: stimulus p;esentation for each
- PO By o bl g s g - e o Tl M UL R SRR WY T T
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subjeet eas,deterqined by starting at 1 mtliiseéend,_increasg
ing it by 1 milliseeond steps up to the ﬁbintfat whigh the ?
sub Ject reported "lines", and then locating_thé duration sat:
which the subject reported only "flesh". For eech\subject,
therefere,‘the Probabillty of detection of the visual stimull

approximateg“?ero.‘ This stringent standard for guaranteelng

fthat'the’Eubliminal stimull were indeed always subliminal ‘

was felt to offer better experimental control than that used

by Hardy and'Legge (1968) who set'the‘probabil;ty of detection

.8t 0.3, 'Thefaterage subliminal stimulus presentation time
£ *

for males was 5.3 m886 with a standard deviation of 2.6, For
females She ‘mean presentation time sps 4,8 msec with a stan- -
dard .deviation of 1.6. (A t test fof\&gﬁeﬁ§ﬁdent groups'on
the e%fferenee between @ean presentation time for males and

fEmalee was not’ signifieant (t= .733, P>.05) ). ©No sub- 4

_Ject required q@ge than 20 nor less tham 13 trials,

-At the same time that the subject was attending to the
visual task he was aleo reeeiving 55 declbels of uninterrupted
. A}

white noise presented binaurally throuéh earphones connected

to the eudiometer. fThis was done to equate the conditions

under whiéh the visual stimull were to be presented during the

-\experimental trials.

s -

The second part of the experiment concerned the seétting

. of &n augitory threshold with a probability of detection of

0.5 for each subject for a 1000 cycles-per-second tone super-'

1mposed over 55 decibels of white noise presented binaurally

through esrphones,

JURINE SRR AN S
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'No signiflcant statistical difference existed between the

P ' 30
The auditor?ﬂlhreshold wasg determined by usiné‘the stair-

case method (DEmber & Wafm} 1979). A series of. 12 neutral

"English words were subliminally presented at the rate of one

per trial at the duratlon determined in the previous triaie‘
6f the experiment. The auditory signal occured 1.7 seconds

after they subliminal visuel stimulus, an-interstimulus inter-

,fel (ISI) .suggested by pilot work and near Hardy and Iegge's

ISI, of 1.5 secofds, the rationale belng that time gas required

for thé‘effect of the vis@el stimulus to take place., The sub-
ject was instructed to respond-eilther "yes" or "no" to indi-
cate whether or not he had heard the signel, The order ofy
events.in each trial is given 1ln & dia;fam in FPigure 2., The

timing used in this sectlon. was Gsed in the remainder of the

N
s

experiment. Intertrial duration,.when the sublect's response

“wes recorded and the next trial set up, was about 10 seconds.

For males @hefmean auditpryathresﬁold 1e§e1, which was

computed for each subject'at the completion of 30 trials,

“Was 25.8 decibels with a standard deviation of 2. 2 For fe-

AT

males 1t was 25.4 decibels with a standard deviation of 1,2,

two groups (t = 1.29, P> . 05)
t .
The third see¢tion of trials in the experiment wes designed

to giVE subjects practice with an alteration, in the categories

r

of response and with the signal detection peradligm in general.

The use of four categories.of %esponse ( a "3" for absolute

confidence, a "2" for some confidénce, and a "1" for a 'hunch'

that the signal was delivered, and a "0" for absolute

ety
-

c e e L




\
!
'b|r

1

L . v

Event ‘ Time in Seconds '

White Background (Visual)

¢
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. ) Lo . a trial with suditory signal _ :

vt e\ B

M ‘ . - » b4
. . S - . . i >
e LAY - " - o o ez, g W T R e D AT s
ey B e i nd LI Lo - '




-

AT

L

AN

3e ?

confidence that it was not delivered) rather than tws (yes/

. no) categorles was found in pilot investigations to be ad-

visable in the light of some .subjects' reticence to respond

i .
"yes" when less than 1004 certain, It 1s alsoc a technique

well-established in signal detection research (Green & Swetsg, e

1966). The wisual subliminal stimull were the same 12 neu-
tral words used in the auditory threshold determination trials,
eech shown three times in & randomized order. The order of pre-
sentation for auditory signal occurence was also randomlized;

the probabllity of there being & slgnal present was set at

0.5, i.8. 18 of the 36 trials were without an auditory signdl.

The final sectibh of the experiment conslsted of 96 trials

run in blocks of 24 trials with an average rest perlod of 3

minutes between blocks. The instructlons and procedure were
exactly the same'as for the 36 previous practice trials, The
four blocks of trials represented the four éondltlons of vis-
ual subliminal stimulation: unembedded neutral (UN), emyedded
neutral (EN), unembedded emotional (UE), and embedded.emotion=-
al (EE). The same neutral and emotional words for each sex in
the unembedded conditions were used in the embedded cond%tions;
Zach block ‘consisted of 16 trials with 4 appearances of each ‘
word, half with audltory signal s&nd ;élf without. The re-
zalining 8 trials of the block o§/24 contained no words, only
blank tachistoscopic cerds; haif of these wers presemted with g
auditorf slgnal, half without, - -
The order of visual subliminal stimull (words and blanks)

and auditory stimull (signal present, signal absent) was
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randomized over the 24 trials for each block. The 24 péssi-
ble'ordérp of presentatiop for the blocks of trials (UN, EN,
UE, gqé\EE) were randomly asslgned to subjects, a different

order for each male and each female to control for any order

’

effects,
The numberlofntrials per experiﬁental condition per sub-
Jecf was small comparﬁd to the usual signal d@tection exp;r-
iment which t&pically iﬁvolves a very smpall number of ‘sub=- .
Jects who are given hundreds of trials per condition (Green
& Swets, 1966). Two copsiderations argued for running the
experiment as described. - Pirst, it was considered lmportant
to test a large number of subjects 'iln order to ascertain 1if
in general embedded subliminal visual stimulation could have )
differential effects on auditory sensitivity, Data frém a
, small number of subjects could not be easily generalized to the
‘ popula%ion. Secondly, it was felt that many repeated trials( '

of the emotional content ﬁighq,have a neutralizing effect,
l.e. eccomodation to the words might serve tq dilute an& ini-
tial shock value, ) |
” After the completlon of the four blocks o rials, each !
subject was then tested on all of the eighb embedded words to which
he had(ﬁEéq subliminaliy éxposed. These "designs" were pre-

; 5 sented tachlistoscoplcally one at a time for a duration of 5

| " seconds. After eech exposure the subject was asked to des;

cribe what he had Jjast seen, Six subjects who were able to

; ldentify at least one hidden word were excluded from the fi-

) nal sample-of subjeéts., . r o !
! . S ’ MJ‘
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At th§ end of the session subjects were asked not to
divulge any deta;ls,about the experiment to other studentsd,

Post experimental interviews found that' no subject was aware °

of the -subliminal nature of the study.
\

S
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//)//"" Resulfs A ‘ ‘
The/de pendent measures of sensitivity and réspbnse bias

¥hich result from & signal detection experiment were not cal-

culated in this instance by the usual values 4/ and Beta.

’
[

These measures rely on the assumption that the signal and

. nolse distributlions are Gaussian in nature. Two réasons ar-
gued against the use of 4' and Beta in the present study:
a) the cross-modal nature of the experiment with its complex
arrangment of nois; and signal patterﬁg; gfid b) the small
number of trials given per condition per subject. This latter
situation frequently occurs when signal detection is applied
to such flelds as pain research (ILloyd & Appel, 1976; McCreery
& Bloedel, 1978}, ‘gustatory research (Fergenson, &oss, Dzen=
dolet, Sawyer} & Moore, 1975), and pSychésocial quegfions

.szuanﬁz, Keeats, & Harkins, 1975) where large\numbers of trials
are contralndicated. In such situatlons it has become accept-
ed practice to use nonpérametric measures of sensitivity and
bias such as those proposed by Pollack and Norman (1964) and
Yodos (J970). These measures are based on the unit square
which plots the proportion of false alarms along the abscissa
and the proporti&n of hits along gng ordinate. As described
by Grler (1971) who offered calculational formulas fo; the
two measures, the sensitivity measure A‘ §aries from O to
+1.00, with O representing least sensitivity and +1.00 re-
presenting greatest seﬁsitivity. The response bias value B''
varies from -1.00 to +1;Oo'§}th the former value representing

extreme liberality in guessing and latter value representing
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.V

1 St B Feot T b <

-

\ .
P A S BLe Aued g e Mh N e by e ST et REDS R T I ome A T ot oGkl P
.




36
extrexe conservatise,
Secause the two groups of sublects, males and females,

>

wwere found to requlre different lists of words as neutral and
emqtional stimulli, t data description and apalyses were
éarriéd cut separately for the two sexes with the exception
of one analysis which will be discussed later,

In prepering the ;ubjects' responses for statistical
analysis, responses of "3", "2", and "1" were collapsed into
one "yes" category and "O" responses were placed in the "no"
category. Data from the four different words in each caté-
gory of. subliminal visual stimulation (U4, ii, UE, IE) were
pooled and used to celculate hit rates and false alerr rates
for each category. Thus the hlt rztes and false alarm rates
given for eech sﬁbject for each condition are calculated from
8 trials with audit;ry signal and 8 trials without sigznzl.
(The data for rales and females are glven in Appendices (1
and Di respecfively, and the corresponding conversions to
A' and B'' in C2, C3 and D2, D3.) ‘

Data from the 19 male subjects will be discussed £irst.
The results of the auditory detection triels for all -four
conditions of subliminal visual stimulstion are provided in
Fligure 3 by means of'the standard sigﬁal detection ﬁnit squafe
which plots‘thekproportion of false alzrms with the propor-
tion of hits averaged over alg, of the sﬁbjects. The close

clustdring of the four points indicates that there is 1ittle

difference in performance on the audltory detection task as -
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function of the four counditions of subliminal stimulation.

Statistical tests were conducted on these dates by redns
of two 2 x 2 analyses of varlance fof repeated measures, one
for thg‘sensitivity measure A' and one for the‘response blas
measure é". As suggested by)Kirk (1968) for variables whose
values range'from 0 to 1.00, A values were traunsformed into
thelr arcesin equivelents, and %" values were linpearly trans-
formed by agding +2.0 in order to eliminate minus signs, |F1g—
ure 4 graphically depicts th? mean transformed A'.znd B'' scores
.for meles on the UN, EN, UE, and EE conditions, As cen be seen
fromdthe proximity of the data poiqts and the length of the er-
ror bars (calculeted from the standard error of the mean), there
are only marginal dlfferences in auditory performence as a func=-
tion of the subliminel visusl stimull. Summary tables for the
analyses of variance on the A' apnd B'' measures are provided %p
Table 1., Fo? both measures neither the exzotionslity factor
(emotional versus neutral) nor the embeddedness factor (embed-.
ded versus unembedded) nor ar interaction of the two factors
resulted in any significant differences in auditory perfor-
mance for the male subjects.

Identlcal treatment of the data was carrled out for the

' 22 female sublects. Flgure 3 provides the 1sosensitivity
functions for the proportions of hits ané false alarms aver-
aged over all subjects as & function of the;four conditions
of subliminal visual stimulatlion. As in malé%, the close prox-
Q\\\ imity of the data points indicates little difference in per- |

formance between the four experimental conditions, Pigure 5
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Table 1

Anslyses of Varlance: A' and B'' for Males
= —

-

Source af ss MS F P
1' {
Emotionality (A) 1 . 141 o141 1.94 .18
[ Errora . 18 1.309 .073
Embeddedness (B) . - | .219 219 1.72. .21
N mrrers 18 2.295 128 |
_ AxB , b 027 027 9Tt
Error 4 x B 18 .51 .028 '
Error within,su%- 18 9,467 .526
Jects .
B"‘ v rd K
Emotlomality (1) - 1 . 013 .013 .19 .67
| Error A 8 1.271 .071
' BEmbeddedness (B) 1 .119 .119 .20 .§6
Error B 18 ' 10.616 590 '
LxB 1 0% .03 19 .67
" Error A x B 18 3364 187 ﬁ

Error within sub~ 18 22,230 . 1,235
Jects . \ “

' YNote. In these and all subsequent, tables the tarms -
"Brror_ " and "Error __ x __" refers to the factor x subject .
© variatTon. : :
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shows graphs of the transformed auditory A' and B'' X;lues‘
averaged over all female subjects’for the four cond1£ioﬁs of i
subliminal visual stimulation. As in males, différences in
performance are small and easiiy accounted for by the error
bars, Two 2 x 2 analyseé of variance were carried oﬁﬁ on the
transformed A' and B'' values. The summery tables «for these
analyses are giveﬂ in Table 2. ©Nelther of the maln factors
of emotlénality and embeddedness no¥ aniint;;action of the
two caused significant differences 1in sensitiQity,gr response
bias on thenauditory detectlon task, ‘
0f secondary inte;esttin the experiment was the group of
8 trials withln each of the four main blocks of trials (UN,
EN, UE, BE) ln which no word was presented sublimlnally, i.€.
& blank white card wes shown instead. Four of these trials
were presented wlth the auditbry signal and #£o6ur were pre-
&sented'without. These trials were inserted into the blécks
with a two-fold purpose: a) to afford a base rate comparison
gf no visual content versus visual content, and b) to affo:;
'the opportunity of looking for any effects of-the four kinds
of words carrying 6ver to subsequent trials, 1i.e, a <ontext
effect on the blank trials,
" The design used to &ssess the base rate question was s
T repeated measures.4 x 2 analysls of variance of the auditory {
\ hit rates and false élarm rates on blank trials wlthln‘the
four expeflmentpl conditiong for each subject. (éee Appen-
dix E1 for the males' hit rates and false alarm rates on fhe

blank trials and Appendices Ez/;nd E3 for their conversioﬁs
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. ' ‘ Neutral ...
2,63 . , .
204“r‘(‘\ . .
2.2 ‘
2 . ‘ : L ) ' ' L T
=% o L o
\ “Unembedded Embedded . l
2.8} ' ] ,
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2.24P J
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_Unembedded Embedded ‘
‘Flgure 5: Mean trenaformed A' and B'' values as & funce -
' tion of emotionality and embediedness of sub- : :
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Allalysis of Variance : A' and B for‘Femu;es
Sdﬁgce i . af. Ss - s *» P
Iy : v 2 v

Emotionallty .(A), 1 . 056 - .056 ~ .56 - 46
| Gmo Yo - o . ®

Error A - NE 21 - 2,109 . .100 : T
'Embeddednese (3). - 1,  .003 .003  .002 .99 '

. w) ' . . e -."‘
® Error B C 21 3,727 P8 k¢ _ o

AxB © .t . L0900 .090 .86 .36
. Errer A xB. . 21 2,192° 104
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. .Emotionality (A) ° 1 .42 - 12, .83 .37
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1nto Al and B'' values respectively. The averages of the

. transformed A' and B" values are presented in graphic form
in Figure 6. Agein there appears to be little difference in
auditory sensitivity between the four categories of subliminal
etimglation. However, the B"ﬁvalyes show greater variabllity
between the worded:and blank trials,'particulariy in the en-. |
bedded categories. On the blank trials there is a rise in
the subjects' conservatism in responding, The anaiyses/d}
variaﬁce perforred on the transformed’A' and B'' valuesfare '
gi@eﬂ°in Table 4, No significant differencee in the A' values
were fednd for either main factor or for an interaction of the‘
factors. >$he'B"/analysis'also yielde& no acceptable level

. of.slgpificance, but the Type factor (b}ank versus wofded

.. .. )
trials) approached significance with p = ,06.

* An 1dentical analysis of thelﬁaee rate comparison was
carried out for the female eubjecte. Auditory hit rates and
afalse alarm. rates for each subject on.the blank trlals are

shown within the four blocks of su%}lminal visual stimulation o
’1n‘Append1x F{:'conversions into A' and B"! velues are given

in Appendices F2 end F3 respectively. Mean transformed A'

‘and B'' values for females are graphed'in-Figure 7. The upper

N -graph on the page reveals some difference between,the blank
and worded trials on the two neutral categories for auditory
sensitivity. More variability is eyldent across the catego-
ries of supiihinal visual stimulation in tﬁe B'' values with

K ' the greatest increase in conservatism for‘blenk trials in the -

" \}T;n unembedded emotional block. Two 4 x 2 Tepeated measures , .

o i i ”
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- Table 3 .
i f . ’ R :
S _ Analyses of Variance: Comparisons of Auditory A' and B''
. *  Values for Male Subjects as a Function of Blocks of Trisls .
) (UN, BEN, EU, EE) and Type of Trial (Words or Blanks)
, ’ Sourcq/’ * arf SS MS P )
: v ) N - Ca— .
A’ : : ) h :
Blocks (B) I } ' 1-518 173 1.15 034
. ~ Error B 54 8,117 .150 '
\ Type (T). 1 207 .207  1.25 .28
0 ~ Error T . i8 2.979 . 166 _
T Bix'T 3 .059  .020 .20 .89
| Error Bx T 54 5.195  .096
- Error within 18 15,351 .853
. ‘ ,8ub Jects .
’ - B'' ° Blocks (B) '3 .638 .213. 59 .63
Error B 54 19.644 . 365
\
Type (T) 1 1.655 1.655 4,01 ,06
: \  Brror T 18 T.435 C413 ‘ H
: . BXT -3 1.187 .396 1,32 .28
i ‘ Error B X T 54 16,199 300
: , | Error within 18 32,507  1.806
‘subjects
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analyses of variance* were performed, and the results are
sunmarized in Table 4. No significant differences were found
to exist for either maln factor or ap interactlion of the fac~
tors in the auditory sensitivity or response blas measures.

Given the lack of any significant results from the
above analyses, 1t was decided that further examination of the
data might be a\useful step toward illuminating possible rea-
sons for these find:;gs. One such examination proved parti-~
cularly useful. ‘ ‘
1 If';aa obgserved that on the 36 pfactice trials admini-
stered after'tﬁe visual and auditory dexerminatioﬁ tasks and
before the four blocks of experimental trials there was a con-
siderable range in subject reaction to the signal detection
para@lgm. The staircase method was used to locate a 50%
probability level of déigction, but performance on the ﬁrac- .
tice trials did not reflect this predictlon. As can be seen
in Appendix G for males and Appendix H for females, hit rates
ranged from .444 to 1,000 and .556 to 1.060 respectively,
Given the assumption that the sugiiminal visual stimull might
only be able to afﬁect auditory performance when the task was
more ambiguous (Engen, 1971% it waes decided to select those
subjects who performed least well omn the practice trials for
separate analysis, Selection wes not carried out on the basis
of hit rates, however, é' scores were used instead as the
criterion since these also take into account the subject' s
willingness to guess (Grier, 1971).

Appehdix G for males and Appendix H for females 1list the,

. .
. .. e e e e e <%
- o e e . N
—— g OIS W Rl gt A Yo 4 ey P e o= Tl U D D D SRR R -
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Table .4
dnalyses of Variance: compariséns of Audit&?y A' and B'!

Values for Female Subjects as a Function of Blocks of Trials
(UN, EN, EU, EE) and Type of Trial (Words or Blanks)

e
R—

. Source ar 85 M~ F P
A' : |
‘Blocks (B) 3 . e214 071 .36 .78
!  Brror B 63 12,407  .197 “
Type ‘(T) 1 «286 .286 %.55 .23
Error T 21 3.879 .185
szt 3 364 L1200 11780 L33
Error Bx T 63 6.491 .103
Error within 21 15,037 .T16 .
sub jects
— ‘
Blocks (B) 3 .496 .165 37 .78
.. Emror's 63 28,399 451 |
Type (T) ' . ,'1 031,031 .05 .82
Error T 21 12,372 .589 o
Bx T 3 1,535 .512 101 .35)
' Error Bx T 63 ' 29,166 < 463 N ’

Brror within 21 28,102  +.338
sub jects . .

s b St A B T
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raenks of these A' values for each‘subject. Data from the six
males who fell in the lowest third of their renks and from
the seven feméles who fell‘}n the lowest third of theilr ranks
were selected, for stetistichl analyses ldentical to the malin
body of subjects described above. The A' and B'' values com-
puted on the four conditions of subliminal visual stimulation

for thls subgroup of subjects.are avallable for males 1ln

Appendix I and for females in Appendix J.

Graphic dlsplaysﬁof t ! le subgroup's meen traﬁsfprmed

1; and B'' values for tYe two levels of emotlonality and em-
' peddedness are shown in igure 8, A steep drop in auditory

sensitivity 1¢ seen for both the emotional and neutral 'stimu-

y «}1 with the unembedded category revealing higher A's than the
embedded category. The greater sensifivity' found in the
emotional categories 1s remarksble in its consisten&y but
not in its size. In the B'' values there 1s a similar de-
cline in scores from the unembedded category to thé embedded
category, meaning that the subjects appeared to become more
liberal in their guessing. Differences on the emotional/
neutrsl comparison are not as consistent, however, with the
appearance of aoslight interaction effect,

\ Two 2 x 2 analyseslof variance were' carried out on the
datsa irom‘the male subjects; the summary tables are availablé‘
in Table 5. The At analysis revealed a npearly signifieanf
main effect (p = .07) for the embeddedness facton. but not
for the emotionality factor or an 1nt§raction of the two.

" The B™ analysis showed a parallel but weaker trend (p = .10)

¢ °
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’Table,S

Anglyses of Variance: Comparisons oﬁ A' and B'' as a

Function of Emotionality and Embeddedness of Subliminal

Visual Stimulstion in the Six Males with the ILowest
Sensitivity on the Practice Trials

w

T Source af SS MS P _P
Emotionality (4) 1 .097 .097 2,55, .17 |
Error A 5 .91 .038 ‘ | ;
Eibeddedness (3) 1 1,078 1,078  5.32 o7 3
. Error B 5 1.013 .203 * _ %
-4 xB | 1 00 00 . 00 .99
y Error L'x B 5 .222 JAbh
Error within 5 2,799  .560
gubjects ‘
= . — ‘
, 'Emotionality\(x) 1 .099 ~ .099 .91 . .38
” Error A 5 544 .109 |
Embeddedness 1 1.045 1;045 4,12, .10
Error B 5 1.268 254
_AXB . .1 . .006 .006 .07 .81
Brror AxB 5 463,093
Error-within 5. 1.116 223
subjects . }
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in the main effect for the same factor with no other signifi-
. cant effects. ' B ) ‘ ’
. Identical analyses were, carried out on the data from the
seven female subjects with the lowest sensitivity on the

s

pract;eq}trials. The éraphs in Figu}e 9 gshow the mean trans-
formed rauditory A' and B'' values for the, four expéfimental “
conditions. In the .A' scores there appearé to be consistently
higher sensitivity on the neutral words over the ermoticnal
» " Wards. ﬁmbeddedness has no effect on the neutral words, how=-
ever, but déea séem to caﬁée & drop in semnsitivity in the emo-
tional embeddéd cafggory. The data on B'' measures reveal a
slight trend towarls more conservative responses on both the
neutrel and erotlonal embedded categoriés. °
Two 2 x 2‘analyses of varlance were carried out for tﬁé ' ’
;female subjects' 1‘ and B'! tfansfbrmed scéres; the.éummary
. ,tables are avallable in Table 6. Again tﬁere is a trend in the
A' main effect (p = .08), nét in the embeddedness factor as
in the male subjects' analysis, put this time in the emotion-
Aality fécpor. The analysis of variance of .the B'' values re~
vealed no slgnfficant“effect.

The preceding stati;tical analyses showlng nearly signl-
ficant effects in embeddedness in males and emotionality in
females prompted a further examlnation of sex differgnces in
the subgroups'! reactions to the subliminal visual stimulation,

| - Because different emotional and néutral words were used for

male and female subjects, it may be argued that any analysis

of sex differences is confounded, However, it may also be

P L e o ; TP
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~ . Table 6

Analyses of Variance: Comparisons of A' and B'' &8s a

Function of Emotionality and Embeddedness of Subliminal

Visual Stimulation in the Seven Females with the: Lowest
SBneltivity on the Practice Trials

SH S

"

— Source s 33 M3 4 )
. Emotlonality (4) 1 .316 316 4,29 .08
Error A 6 vy o181
Embeddedness (B) 1 . 089 089 17 .70
Error B 6 3,182 . .530 :
AxB . 1 . .100 . 100 47 .52
Error A 1.B 6 41.291 .215° .
Error within 6 3.77 530
sub jects
B'' . ,. T ‘
BEmotionality (4) 1 . 049 . 049 .50 .51 -
ﬁrror A 6 ' ' .586 - ,098 | )
Embeddedmess (B) | 1 .239 239 .66 45
‘Error. B s 2.186 364
AxB 1 Lot o8 26 .63
Error A'x B 6  .952 .159
Ef:ggdzttzin "' 6 4,133 . .689 .

o~
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argued that the wgrds selected may befdifferent but equi&a-
lent for each sex since such factors as word(length, size, and
amount of light reflection were equated: Moreovef, the select-
tlon procedure involving GSR and word ratings helped to assure
the emotional equlvaience of the words for each sex., ‘It was
felt, therefore, that these agéuhenfs were strohg enough to
allow cqqp&%isona‘of gsex differences within the same design.
ca2x2zx2 (sex\x emotionality x embeddedness ) analy-
éis of varlance was carried out for each suditory detection
measure. Since these analyses in effect gombined the data

previously displayed in Pigyres 8 and 9, they will not be

graphically reéombined The €WO summary -tables are shown 1ln ~
° \"‘1>

i A oo A e

Table 7. A clearly significant (p = .03) interaction was

: found for sex and emotionality in the A' analysis, With the

enbeddedness factor collapsed, it can be seen in Figure 10

how for males auditory sensitivity is greater for the emo-

tional stimull than for the neutral stimuli, while for fe-

males the opposite takes place -=- greater sensitivity occurs
¢ . [

i
{
in the neutral category. ° The B" measure yielded a suggestive f
i
i

interaction between the sex and embeddedness factors, though -

it fell short of significance (p = .08). This 1nteractio§;1a ' i

also gfaph€d in Figure 10.. With the data collapsed across
emotionality, 1t becomes evident that maies'become 1n§reab-
ingly 1liberal with the embedded worde while females become
~1ncreaaing1y conservative.

No significant or suggestive differences (all p's >'.10)

were found in the 4 x 2 analyses 6f varilance carried out to

_4
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" table 7 ) .
. Anslyses of Va.riance- Comparisons of A' and B'' on Three
- Pactors -- Sex, Emotionality, and .Embeddedness, in Subjects
with' the Lowest Sensitivity on the Practice Trials
= ource 41f . SS M3 P %;
AN o . ° o '
Sex (4) ' S B .031°  ,031 .06 .81
'iiz‘rur A P *11 5.976 .5“43 LR
) . _Emotionality (B) : 1 . <040 <040 .70 42
A £n~ - 1 . 373 373 6.49 N
Error B- T 1 - .652 .057
' Meddednesa (c) 1 855  .855 2.24 16
Axo - BT 312 312,82 .38 -
Error C 1 4.195 . 381
Bxo (. 1 .05 .055 .40 .54
AxBxC 1 .04 .04 .33 .58 -
e EXrgE B x g . 1 1,513~ 138 X ﬁ
? sex (4) . | "y 281, .281 .59 .46
Brror A 1 ‘; 5.249 477 |
Bmotionality (b) R I oLk 42 1038 . .27
axp . 1+ ot loor o6 - LB
" Errors O ar 1,131,103 .
Embeddednesa'(c) ro . W13 JA13 .36 '.56v
Axo | o BRI .1'?172{% 1,172 . 3.73 .08 -
. mrorc 1 s.ass L3
,*.n-/x‘c‘ T 1 041 .04 .32 59 ’
. 4xBx0 "1 . .06 .006 .05, - .83
" mrersxzo - M Loms 29
R e




'Bl"'

k!
_ {
‘ ° * .
S \
o 58 !
2.6 T
2.4 ‘ .
‘ 202 o ’ ¢
:0
2.0 . ;
- . | Male =
1.8 i ] X ‘ Fem‘l’ \-.-...-d.
Y ; “ ' *y -
—E—Tl 3
motlonal 0
F+T ‘ -
q}g ricant ipteraction (p \@) of Bex by
' 1ou11ty collapsed acrou embeddedneas o
" for b.uditory A' . :
, 2.8 7 - :
] 2‘;6 . - ( . ' 1 .
. }' . .. |
.4 .
\ [§
2.0} \ - u
, ‘ . vale oo
. . . Femal‘ ssssansm
1.8:’: . % N , .
) : . ‘
R Unem‘ﬁe!degl - Embedded .
. a .
. . : " L . ;
'f[ntaragtio&g = .,08) of sex by embeddedness.
collapsed across emotionality for auditery B''
.. .
. Mgure 103 Graphic depictions of two 1nteraction efrects
. concerping sex differences
, ¢ { . ’
‘ . Y

R




R

.
. .
- - » th 4

) . 59
compare auditory detedtion performance on the blank trials
versus the worded trials in either of the’ subgroupa. The
data fqr males are graphed in Pigure 11 and the results of.
the analyses of variance for A' and B"rare'p;eseﬁted in Ta=-

ble '8, The data fdé'remaleé are graphed in Pigure 12, and

the summary tables are preaentad 1n Table 9, These separate

snalyses carried out on the subgroups of ‘subjects who showed

least audlitory aensitivity on the practice trials concluded

examination of the data. .
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Table 8
Analyses of Varlance: Qomparisons of Auditory A' and B''
Values for Male Subjects with the Iowest Sensitivity on

the Practice Trials as & Functlon of Blocks of Trials
(UN, EN, UE, BE) and Type of Trials (Words or Blanks)

~ Source S8 . - P
‘.l
g Blocks (B) 3 1.399 466 175 .20
~ Error B 15 3.998 267 o ]
Type (1) 1 .os7 057 Lk L2
Error T 5 11,997 7 W399
BxT 3 204 . 068 " -,42 T4
| . ErerBET 15 2.432 . - .162 |
//-\" b ooEmorwithta. 5 2780 .56
Bt S ‘
' Blocks (B). = 3 1.343 448 1,42 _' .28’ 0
| Efror B - 15 4.726 ° .315 | V
s Type (T) | 1 4073 073 , .68 . .‘45
: ] Erfbrur , .5 539 .108 ) . A
: BxT A 3 452 . 151 .59 63
b _ ErronBx T 15 - 3,830 .255 ' |
Error within . 5. 2.286 J45T
gsub jects _ | | . ‘1
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Table 9

Apalyses of Varlance: Codparisons of Auditory A' and B'!
Values for Female Subjects with the ILowest Sensitivity on
the Practice Trials as a Function of Blocks of Trials
(UN, BN, UE, EE) and Type of Trials (Words or Blanks)

Source

38

Blocks (B)
Error B

Type (1)
Error ‘T

BxT

Error Bx T’

Error within
’ subjects

2,022
5.423
.081
1.952
.210
2,061

_ 3.7

.12

63

Blocks (B)
¥

Error B i

Types (T)
Error T

Bx?

t‘ Error B x T

Error within
sub Jects .

.558
6.792
.002
2.119
.010

* 9' '80

4.595

.49
.01

07

.95

.98
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Discussion
’ .The p}esent experiment ‘as planﬁed and carried out with
s / ‘41 subjects falled to replicate the findings of Hardy and W ¢
Legge (1968), although\its‘methodology was closely mqdeled
after their study. No significant changes 1in augltory‘aensi-
tivity were found as a functlion of neutral and emotlonal wi-
sual subliminal. stimulation. Alt_hc:;ugh.the lack of signifi-
cant changes in response bias does,colncide with Hardy and
. gge's results, without any changes in sensitivity this
<§§;ding i1s not of significant interégt.' In addition, the hy=
isthesized effect of embedded visual subliminal material of

A v

ne&?ral and emotional content was not found and therefore did

o e

-

not lend éu?port to the 1dea of qualitstive differences in
| subliminal perception as proposed by Eagle et al. (1966).
Furthermore, the base rate comparison of tlank versusﬁword&d
.. " visual trials indicates that ngthing about the visual céntent
. was affeciing the auditory channel,'i.e., tﬁere wag no diff-
. erence between "something" and "nothing".
- The enalysis of‘thé data from the two subgroups of sub-
. o ‘ jects showed, howeyér, fhat this was not entirely the case,
For tho§e subjJects who operated in more aﬁbiguous fifcumsta;-\
ces, l.e., whose A' scores on the practice trials ranked in
- ‘the lbwést third of thir group, there were some definite " (
‘ trends towards significant changes 1n both ;ensitivity and . .
bias. The fact that some degree of ambiguity was required in

the detection task should not be of any particular surprise,.

o
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.especially in the light of the long tradltion of social psych-
_olog;éal reseerch using unstructured perceptual tasks in order
‘to evaluate bias, get, group pressure, etc. (Sher}f & Sherif,
1956y,

It does raise the questibn. however, of why such diff-
erences in the performance of squects in the practice trieals,
which maerked the transition from the’staircase method to Ehe
éignal detection methodology, were fou;d to exist in this ex-
periment, Hardy and Iegge did not report such difficulties
with thelr sample of seven male and seven female subjects.
While some of this'variatioﬁ may be due to‘indivldual diffe-~
rences in reaction to the demand characteristics of the ex- (
periment as a7who;e, it is-also lmportant to note that ihe
sta%rc;se method which 13 used ‘to find the 1ntensify level
of the signal is itself open to variation in response bias
anong the subject§. In the present experiment, the subjecfs
- were instructed to resppﬁd yes or no as to whether they heard
" the signal or not., It becomes.obviéus, then, that those who
were stringent about answering positivel&'only when certain
they heard the signal would establish for themselves a less
ambiguous signal level than those who were Wore likely to

guess, The four caéegories of response (3,2,1,0) in the sig-

nal detection trials, which were used to bring about more con-

formity in response crite}ion among the subjects, came only in

¢

" the third section of the experiment after signel intensity had
been established.

The above observation also applies to Hardy and legge's
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methodology, so it éannot entirely explain the problemr en-
countered in the present experiment. Varia;ions in instruc-
tions may also have contributed to differences in the two
studies. In pllot work for this experiment it was observed
that subjects were quite sensitlve to variations in instruct- . .
lons, sone of which resulted in subjectslmaking no hits while
others resulted in perfect perfornance;. The final form of )
the 1ns£ructions did result in more variesble performance

among su%jects but did not necessarily place enough subjJects
in the proper range for ambigulty. What the most effective
range might be, moreover, 'is in and of itself an interesting
question for future research into cross-mecdal subliminal‘re-
gsearch using signal detectlon,

The statistical analyses of the deta from the two sub-
groups of subjects yielded‘some suggestive results; Although
they were not uniform enough to make definitive égnclusions,
they cannot be dismissed éltogether.v One 1interesting finér
ing experged out of the 2 x 2 x 2 analysls of variance which
comﬁared male and femele subgréups and ylelded a significant
result (p Q'.OB) in the interaction of sex and enotlionality
on the A' measure. For tale subjects auditory A' values with
emotional words were higher than with neutral words, whereas
for femaie subjects auditory sensitivity with neutral words
was gregter than with emotaonal words. In contrgst, Hardy an
legge found that emotional wo;dsqdecreased auditory sensliti-

vity for both males and ferales,

This discrepancy in findings may have resulted from the
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words used as stimull in the two studles., Hardy and Legge
used "cancer", "danger", "falliuire", and "orgasm" as thelir
emotional words, With the possible exc;ption of the last iteﬁ.
a2ll of these words have connotations similar for both sexes.
Thus it could be argued that no sex differences were found,
for this reason. Such a comparison in this study is not poss-
1%1e, hoﬁevgr, because di:ferent words were chosen for each .
sex in an effortito use‘the most ‘powerful emotional stimuli.
Given the care 1n preparing the étimulus cards, it can at
least be argued that structural differences in the words were
not résppnsible for differential gffects in males and females,

Dixon (1971) in his review of the perceptual defense
literature discusses sex differences which he obtalnred 1n a
1958 stu&y(where males had raised visual thresholds for emo-
tlonal' words while females had lowered threshglds f@r emo-
tional words. The one excepflon to this finding was that for
the word "whore" this relationship was reversed. Dixon's.
point 1s that the direction of the. threshold change 1s depen-
dent uponlmany factors such as sex, meaning, the emotionel in-
tensity of the stimuli, and 1nd1vidual characteristics. What
1s really important for him is that some threshold change re-
gerdless of direction can be demopstrated as a result of sub-
liminal stimulation. Such significant thresheld chﬁ;ges'yere
found in ;he data fron tbé subject suﬁgroups’ln the 1nteréc-
‘tion of the emotionality factor with the sex variable which,
however, wag'not thé‘primd}y interest .of the present exper-

iment. ~
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The analyses which dld not combine the two subgroups but

[

dealt with them separestely #1d show some 1nterest%ng trends in
the dgta. The A' analysis bf variance for the mgle gubgroup ;
\ | showed a nearly significant maln effect (p = .07) for embed- -
’ dednesas with both emotional and neutral categories displaying
a drop in auditory sensitivity. This ma;n effect for embedded-
ness, which was‘not‘found in the female gubgrgup, would rein-
force the previous point concerniné sex differences in that .
such differences have consistently been reported in studies
using embedded stimuli above threshold. Bush and Coward

(1974), for example, found that female subjects proposed more

B s

incorrect solutions and needed more time to f;ﬁd the embedded

~material, ©Parlee and Rajagopal (1974) found that these diff-

erences lheld up in Indian culture as well as in North American

& . - culture,
v Additional support for these sex differences comes

from observations made during the pllot testing for the pre-

sent experiment., The method of embedding the words 1n1thig

study was the second method fretested; the first, which did

“} not double the centre lines at which the/ mirror images meet,

——te o med E o e £

was spogtaneously disembedded by one=third of the meles
approached while no females were able to decode the designs.
v In addition, in the post-test after the experiment pf%per,

four males and only two females were eliminated from the data

s o i e

- because they spontanecusly identiflied at least one of the hid-

den words.

While these sex differences in identifying embedded

i
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visual mate;ial'shown 6boge threshold appear relevant to
thia ;tudy's hata from the subgroups, the analyses, do no§':
constitute a valid test ‘of the proposition. 4s 1t stands,
the date shows a steep drop . 1n auditory sensitivity with both
thg emo§10na1 and neutral words. .This may only indicate that
the embedded desligns per se ceused an emotionsl reaction be-
csuse of subjects' inability t§ decipher them. Only signifi-
cant differences between the embedded heutral and embedded
emotional conditions would show that‘thé*hiddentcontent of
the designs is actuslly being registered. The da£a of the
ﬂrdsent study ﬁogs not 1ndicaﬁebthat this was the case.

The A' anglyais'of variance for the female subgroup
shqwedka nearly’significant main effect (p = .08) for the ,
emotionality factor.. Auditory sensitivity with the -sublimi-
nally presented hneutral y&rds was consistently greater than
with tﬁe emotional words, m mranﬂtconalt%ent,ulthfﬂlfdg' N
and Iegge's findings, In additlon, the greatest differencet
between experimental conditions were in the unembedded neu-
tral/enbédded emotional and embedded neutral/embedded emo-
tional comparisons. It‘ié this lgst comparison which is par-
ticularly vital to this study's aim of looking for. qualita-
giét differences in subliminsal peroeppion. Once again, the
data 18 not str.onﬁ?‘;' enough to permit definitive conclusions,
only suggestiona. ' ‘

"The sbove discussion has invélved comparisons of A' va-
lues over'variou-~exper1mental conditions. But 1t will be
recalled thuf\signal detection offers two dependent nqpaure-,

Rl
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sensltivity and response bias., And it is.the -second mépsure,
calculated by B'' in the present resé;rch, that Dixon j1971)‘
finds of pnfticularﬂimpogtﬁnce for the subliminal perception
in sensi-

hypothesis. Dixon argﬁes thaf~signiricant chahge

tivity unaccompanied by significant change in response bias
offers excellent yroof of phyaidlogical efrects unaffected by
the subject's control over his response criterion. The stu=-
dies by Dorfman {1967) and Broadbent and Grqgory3f1967) bore'
out Dixon's prediction, Hardy and legge (1968);@£d;2wosta

and Zenhausern (1969) d@lso found no significant changes in

The data froi#:;;\\l

Y
present experiment casts some doudt on thils contention,

Beti in their cross-modal experiments.
since
in three instances changea in, response bias approached sfa-
tistically significant. levels: a) in the 4 x 2 analysis of
variance for all 19 male subjeéts, a significance-léveltof, .
.06 was reached in the blanknvorsus wordedntrials‘comparison;

b) in the 2 x 2‘;nalyais for.the male subgroup, & siguificanoe

level of .10 was found for the embeddednesé factor; c) in the

x

2 x 2 x 2 ‘analysls for the male and female subgrowps, & sige-
p
interaction. .

A ooﬁsistent pattern in these finaingg 1s diffibul? to
ascprtain primarilf ﬁeqause they’do not,'excepg in the-second
case, parallel significant changes in A'? Also, fiéﬁigarly
significant changes in B'' are found in male subjectsy and net
in female subjecﬁs. (The interaction.effect in the 2 x 2 x 2}/’ N
analyais is due to the fact.that thehmales' B''s changed mjpﬁ ..

~ \ . i ’J ‘
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. AT ‘ tection ln this type of sublimlnal research.. o - 2

i v s
‘ « L . - : .
f it f . ” 7" \\ . ~ ' '

l"' . \ '

. more than the femelex .) One hypothesls ebout the observed . ;

\changes in B" ie related to fhc partlcipenxe"subjective

aware 88 of" their perrormance. This hypothesis,ariees Trom ’

the parallel drop ‘in A! and B'! valuee‘%br ,he subgroup of
eensitivity -

Q:I males 1n the 2 x 2 analysis lndinntlng’th&t
S L - decieased the number of false alarmu inoreased. The reason
o - | { why Luch a parallel eh;nge occured in only this one instance
| ¥ open to conjecture,\but c;nsideration of thls observation
g 7’:. ¢ leads to 8 mdre fundemental point about the use eignel de-

S

The suﬁjective experience for participants in this“par- .o )
j ticulhr experiment waa one in which they we;e to listen for o
y ‘;e sigﬁﬁl vhich Hopld-be presegteé*at a constant level on one : i
{, - ﬁalr.of tf; trials, Having bbceme accustomed- to the ?1tuation |
1n.the practice trlale. etpectatione of their performance ln .
{' R ﬂ.f’i_ the. next four blocks of trials remained the same.v However,\ \
- tor thoee suhjgﬁts whe\experienced increased difficulty in , i
'some of the g&ocke of triels ( and severel subjecte verbe- . C :
dlzed their suepicions of unannounced changes 1n the 1nteneity !
,él'lovel~or the auditory signal)'one solutlon to. the situation
vwee'to recome more- leﬁient ln rheir criterla of what was sig=

L N ‘nal plus noise and what was noise alone in order to keep

Ay
© ! .6

. thelr performan?e conilatent. : W -, ¥
.77y . TsThe position of these subjects whose performance may be "
:ﬁé» altered by the addiz}on or "internal noise" resulting trom \

N T ',stimulatio; of which they are unawere 1s a unique one in the .

. . 2 L . . e :
2 S , / slgnal detection 1;terature._’1ndeed the closest parallel to. s
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the situation 1s to be found in studies which’ very eignal in- - k

" e

g'tensity in order to examine changee 1n response cr}terion. _1
‘This question, however,'hae not been es eystematioally re-
searched as hes the influence of payoff matrices and & priori

¥ signal probabilifles. gurry, Nagel, and gal (1977) have ad- ,

dressed this lack 1n the llterature and have reviewed what )
-, few etudies exist, They distinguish\between experiments o
’ here differept siénai strengths.are blocked and where thef e ‘

P \re randomly interspersed, arguing .that the former design . " -
allows subjeota to adjust their strategles for the various
blocks while the latter design does not., While the blocked

‘ studles may on the surface seen to offer & oloser farellel

¥ to the present experiment it must be remembered that no such
changes were announced to 1its subjecte -- their instructions
remained the same even though they may have experienced a
ohange\in the situation.

° ‘ This possibi}ity of influencing eigna‘ strength by in- 4

n

-oreeeiné}noise and tHereby chdnging response criterion bringe fﬁv' P

1nto question, therefore, Dixon's (1971) assertion thet oheng—

es in eeneitivity without chenges 1n bias'offer excellent .

‘support for the subliminal perqeption,hypothesie.\ it oay be °
‘oorrect'for'the typlcal peroeptual defense experiment where

it is important to ehow thet recognition thresholds are n&}

1nfﬁ?enced by the aubject's uillingneee to report taboo items

" befbre feellng certain. But in this type of experiment where

the eubjeot’e pérformanoe mey be altered by condlitions of -

‘which he is unawsre, 1t may well be that ohenges in response ﬁqg
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bias cen result, Significant changes in response'criterion S

A~

do not, therefore, automatically negate a study's.value to

the subliminsl perception hypothesis,

© An explenation of whx/ﬂa”ax\and Legge did not find any
'slgnlficant differen ‘{; Beta may rest with the statistical
.treatment of thelr 45:21, Given that each subject recelived
only 64 experimental trials 1n all, their use of parametric
measures of performance suc? as 4' and Beta was probably in-
appropriate., 1In addition, the authors acknowledged 8 short-
age of false alarms with which to calculate Beta and<were (
forced to calculate &g estlmate/of the probability of a False
alarm, a procedure with dublous merit. ’ . )

One more question arlsing from the present data needs to
. be eddreesed:“ the base rate cpmparison of blank| versus wcrq-
ed Frials. In the data from all of-the males and \females 1t
wag-found® that there wes no eignificant dlfference in A! values
vetween the two types of trials over the four blocks of visual
subliminal stimulation. Thiélseemed to argue that nothing
about the visual stimuli was affecting audltory sensitivity.
'In the subgrocps' data it was also %yident that there were no
sign¥ficant differences resultidgkfrcm the blank versus the
worded trials cqmparison._ In ghis case, however, the same

N\gonclusion -- %hat ncthing about the visuel material‘waa be~

, §§§g registered -- cennot be credited because nearly signifi-
cant effects 1n A' were found for embeddedness for males and
" emotionality for females, ~THis lack of’significant difteren7

ces between the blank and wqrded~triala, then, prompts.




further consideration.

One explanation is suggested by the striking similarity
in the way in which the blank trials parallel chdﬁges in both
A'"and B'' in ‘the worded trisls over the four experimental .
conditions. It may be that the worded trials were influenc- /
ing “performance on the blank ynials. (If the converse were
~ true one would not expect any diffgrences across .the four
conditions of emotlionality end embeddedness.) In her cross- ¢
modal study of the effecns of subliminal auditorysuggestion
on the description of a visually presented neutral face,
Renley (1975) réported finding Jjust such carry-overleffecta
)when dascripiinns of the face preneﬁted without concomitant
auditory étimulation were affected by the auditory cue from
th; preceding trial. Henley snggestef‘that thesé findings
may have given evidence for & Pbetzl~1ike effect,

Such a conclusion is ‘not so easily reached with a sig-
nni detection paradigm, however. Aa MacDonald (1974) observed, 1
intertrial dependenciels of all kinds exist, meaning that per-
formance on each itrial is influencednby preceding trials,

- Similarly, itkinson,(lgé}) argued in his variable aensitivity

. =theory of signal detection that the decision process is onme

which can change from‘ffial td trial as a function of the im-
formation galned from pneceding trials. Some df the factors
which have been found %g influence the &arry-over from one
trial to the, next are the intertrial 4nterval (MacDonald,
1974)‘*use of feedback (Tanner, Haller, & Atkinson, 1967),

and the subject's tendency to match his responses in

.
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N data, It is felt, howevergythat the experiwental control, espe- \//h
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accordance with the stated signel probability (Craig, 1976).
+.The iatter factor may~h§ve been particuiarlﬁ potent in 'the
'préseﬁt experiment given the shori_blocks of 24 triels which

3

may have contributed to the subjec%s' awareﬁess of "how thé? .
were doing" and adjusting thelr responses according to thei?;;?
expectations., Thus the ar umént-fgf a carry-over‘e}fect as ’
found in Henley's stud},canﬁot bg readily applied to & signal
detection pafadigm. . ’ o

‘ * The pre@ceding dihéusslon of intertrisl dependencie; aug-~
Q%esfs some concluding remarks about the use of signal detec-~
Q%on in fubliminal perception research., As pointed'out in
the above discusslon, concerns sbout the effeqiﬁ of signal

sults in terms of ypothesized effects of subliminal ~ -

.detection methodolo ﬁa?e ovefshadowed evalustion of the re-
6ross-modal‘stlmulafion."Perhapé this concern abdut methodo-
logy }s to be expected wvhen result; are geﬁerally less than

' slgnificant but not so.uaaf)aé to be digdiased entirely, It
1s & frequent reaction to look for areas where more tightly
oonfro}led procedures or alteratioms in methodology ﬁight
haver préduoed stronger results. Oertainly the lattef atrat;gy

was ﬁsed in this study's analysis of the subject aubéroups'

‘eially in the crucial physical parameterg/or the subliminal

visual stimulation, represents an improvement over previous.
experimenta, The oonoerﬁ over methoddlogy is , rather, & con- | .
cern about the power of the many variables from subjsct resc-

tion to lmstructions to intertrial dependencies which have

/ .
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been found to operate in the typical signal detection exper-
iment. :
In addition,nim mist be acknowledged that the use of sig-

nal detection in applied areas such as thig 1s.undoyb£édly ;n

arducus task. oOne reason for this is that 1ts cumbersome

. methodology demands many trials in order to establish consis-
tent subject performance ‘in various experimental qonditions,
As a(ighsequence the purely psychophysical experimenté use a

‘ . very small number of subje;té while applied researchers mugt

g

struggle ,with the need for lérger numbers in order to’generq-

then, to reduce the number of trials. The applied signal de-

i
]
lize thelr findings. 1In this dilemma the temptation is‘strong, = . ’
tection literature is, as a result, littered with stﬁdies N f

. ' %
which inappropriately use parametric measures aqg fall to at-

tain a sultdble balance between hits and false alarms =-=- Hardy

>

and Legge are not alone An thelr struggles. .
Another consequence ¢f concern to the present research in :

particular 1s that the signal detection literature has not ~

dealt much with the problem of changing signal strengths and

tpe resulting effects on sensitivity and blas, although as

i — o Curry et al, (1977) point out, this situation is much closér
} - to everyday experlence thap changes in payoff schedules -and ‘ .
the likg. It is difficult, therefore, to Interpret changes

in blas outside of ﬁhat common senseﬁg;ght\dic%ate for eiper-

‘ iments such as the present one,
. s §

A1l of these statemeptswdo notvnecgséérily préclude the

. use of signal detection in sublipinal perception research.

&
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As Dixon (1977) has pointed out, significant changes in ) .

threshold, whetheflthey be raised or lowered,,p;oyide an im- Co
portan? means .of demonstrating the registration of sublimlnal
;cntent. The use of sigﬁal detection offers a sound waf of
\ - analyzing changes 1n sensitivity corrected for the subject's
. ' propensity for guessing. The meaning of changes in éesponse
) bias measures like Beta and B'' is not so clear at the pre- ;
~sent time, | | ’
Suggestions for further research in t@is area.would
still include the use of signal detection but in a moTe tra-
ditional application wifh fewer sgbjects, & closer examina-
tion of the signal intensity esteblished for the detection

task, many more trials for each eiperihental'condition. and

the eliminatlon of blocking in favor of a mixed schedule of

‘ \\’Agfesentation with more blank trials interspersed between

worded trials, With these alterations in. methodology, the

‘suggestive findings from the present research may be suffi-

clently strengthened'to demonstrate the subliminal percep=-
tion of embedded materisl not consciously available above
; threshold. E |
5 A v
hY ’ »
[
y
P «
» I h

. et -

} o P N S

R R~ A
" TPRENCAL

L ‘s P A
R s i .

g e
L e

o




78
) References )
Allers, R., & Teller, J. ,Onathe utilization of unnoticed

b impressions in associations, 1924, Republished in
Psychologlcal Issues, 1960, 7 (2), 121+154,

Atkinson, R.C. A variable sensitivity thgory of signal de~

tection. Psychdlogical Review, 1963, 70 (1), 91-106,

‘~_Berstein. I., Glérk, M., k Edelstein, B. Effects of an audi-

I3

tory signal on visual reaction timq.' Journal of Experi-

mental Psychology, 1969, 80 (3), 567-569,

Brebner, J. Signal discrimination withﬁbisensory presenta--

tions. Justralian Journal of Psychology, 1970, 22 (1),

a %"61. a . . i )

Broadbent, D.E, Perceptlon and communication. ILondon: Pere

gamon Press, 1958, .

.

Broadbent, D.E., & Gregory,AM.f Perception~b£ emoﬁionally
_~ toned words. Nature, 1967, 215 (5101), 581-584,

Bruel, I.,.Ginsh , S., Iukomnik, M., & Schmeider, G. 4n

unsuccessfullattemp;/%o replicate Spence's‘experimpnt

on the restricting effects of awareness, Journal of

" Personality and Soclal Psychology ', 1966, 3 (1), -128- .

oo N

Bush, D., & cgrard, R. Sex differences‘in the solution’ of )
achromatic and chromatic embedded figures. Perceptuel

and Motor skills, 1974, 39, 112)-1122,
, X :

% N ‘
OColquhoun, W,P, Evaluation of auditory, visual, and dual-.

. mode displays for prolonged sonar monitoring in rqpea%ed

sesslons. -Human gactors; 1975, lz (5), 425-437.

-~




4

¥
79

Corteen, R., & Wood, B. Autcpomlic responses to shock-assocla-

ted words in an unattended channel, Journal of Experi-

mental Psycﬁology, 1972, 94 (3), 308-313.

craig, A. Slgnal detection and the probability-matching de-

cision rule. Perception & Psychophysics, 1976, 20 (3),

157-162,
curry, R., Nagel, D., & Gal, E. Decision behavior with

changing signal strepgth. Journal of Mathematical

Psychology, 1977, 15, 46-69. #
Dember, W., & Warm, J.S. Bgychology of perception. New

York: Holt, Rinehart, & Winston, 1979.
Deutsch, J., & Deutsch, D. Attention: some theoretical

considerations. - Psychological Review, 1963, ZQ'(I), 80-

# 90, \
Dixon, N.F. Apparent changés in the visual threshold as a
function nf»sublimiqal stimulation . A preliminary re-

I~ port. Quarterly Journal of Experimental Psychology,

- &
1958, 10, 211-219. - .

' Bix&n, N.F, Perception without awareness: ’L reply to K.M,

|

Banreti-Fuchs. Acta Psychologica, 1968, 28, 171-180, \»¥£§§

Dixon, N,F, Subliminal perception: the nature of a contro-
versy. London: MJGraw-Hill, 1971.
Dixon, N.F@;’& Haider, M, Changes in the visual threshold as

a function of subception. Quarterly Journal of Experi-

. mental Psychology, 1961, 13, 229-235. T

\)

Dorfman, D.D, Recognition of taboo words as function\ fa

priori probability. Journal ogggersonalitx*agd Social
: . T
Psychology, 1967, T (1), 1-10,

"




T

80 .
Eagle,mg., Wolltsky, D., & .Klein, G.S. Imagerx: effect of
| a concealed figure in & stimulus. Sclence, 1966, 151
(3112), 837-839.
Engen, T. Psychophy sics. Discnimination and detection,
In J W. Kling & L.A., Riggs (Eds.), Woodworth & Schlos=~

berg's experimental psychology. New York: Holt, Rine-

hart, & Winston, 1971t.
Erdelyi, M.H. A new look at the New Look: perceptual de-
f;nse'and vigilance, Psychological Review, 1974, 81
(1), 1-25,
Erdelyi, M.H., & Appelbeaum, 4. dognl%ive masking: the dis-

Ie

ruptive aeffect of an emotional stimulus upo; the per-

-~

ception of contiguous neutral ltems. Bulletin of the >

Psychonomic society, 1973, 1, 59-61.

Eriksen, C.W., Discrimination and learning without awareness.

Psychological Review, 1960, 67 (5), 279-300.

Pergenson, P., Moss, S., Dzendolet, E., Sawyer, P.M., &

Moore, J., The i;fect of signal probability, food in-
take, sex, snd smoking on gﬁstatlon, as measured by the -
%gggry of sigoal detectign. Journal of Gemeral Psycho=
logy, 1975, 92, 109-127. S : o

Flsher, C. ‘Dreams and perception. he role of preconsclous

and primary modes of perception in dream formation.

Journal of the American Psychoanalytic ﬂgsociation, 1954,

AT
(_\

_2. (3)r 389-445, ' ‘ -

- & '

Pisher, 0., Dreams, images, apd perception -~ & study of un~

”consqious-predbnaciéus :platioﬁships. Journal of the

American-;gxch&aqalxtic'Laéociatién, 1956, 4, 5-48..
- -~ . " . - :\. _

m e 1 m e d—————— At oS o

|
|
|
i
|
X .




e A e =

*N

. 81
Fisher, C., & Peul, I.H. The.effect of sublimimal visual
stimula?ion on imagery and dreams, A validation siudi.‘
Journal of the American Psychoanalytic Aésociatiop.
1959, 7, 35-83.
FPiss, H., Goldberg, P., & Klein, G.S, Effects o{ subliminal

w Y
stimulation on lmagery and "discrimination. Perceptual
and Motor Skills, 1963, 17, 31-44.,

FPreud, S. The, interpretation of dreams, London: Allen and

Uawin, 1954. (Originelly published, 1900.)

Freud, S. A general selection from the works of Sigmund”

+ ° PFreud, J.Rickman (Ed.) New York: Doubleday Anchor,
~ 1957.

Green, D,, & Swets, J.,A,. Signal detection theory and psycho-

physics. New York: Wiley, 1966, , ‘ -~

{

a R R N . N /
. Grier, J.B. Nonparandtric indexes for sensitivity anﬂ bias:

comphting formulas, Psychologlical Bulletig, 197k, 75
(6)." 4au-s29, h | | |
Haber, R,N., & Erdelyl, M.H, Emergence and recovery of ini-
u tiaily unavailable perceptual material, Jourﬂal of

Verbal learning end Verbal Behavior, 1967, 6/ 618-627,

»”
Hardy, G., & lLsgge, D. Cross-modal induction of changes in o

sensory thresholds. Quarterly Journal of Experimental
7

N

Psychology, 1968, 20 (1), 20-29.. -t

Henley, S. Cross-modal effects of subiiminal‘verbal stli-
¢ ]

y
-mull. Scandinavian Journal of Psychology, 1975, 16,
30-36, |

Henldy, S., & Dixon, N,F, Piéconscious processing in schizo~

N v phrenics: an exploratory 1nve§tigation‘ ﬁritish

’
ey -~

RS

n e et e 2

e a?




82
Journal of Medical Psychology, 1976, 49, 161~166.

Hershenson, M. Reaction time as a measure of intersensory
facilitation. Journal of Experimental Psychology, 1962, /
éz (3), 289‘293- a &

Hodos, W. Non'-parametric index of response bies for use in

.detectlion and recognitlon experiments, Psychological

Bulletin, 1970, 74, 351-3%8.

James, W.. The prinmciples of péychology, Vol 1, New York:
Holt, 1890. | | | -

Jung, J. Restricting effects of awareness? S¢rlal position

Bt & it 1 s

bias in Spence's study. Journal of Personality and

Social ‘Psychology, 1966, 3 (1), 124-128, . ‘.
Key,"W.B., Subliminal seduction. New York: Signet, 1973,

Key, W.B. _Med”jv.ams'exp;onation. . New York: Signet, 1976,

Vs

Kirk; R.E‘. Experimental design procedures for the behavioral '

gciences. Belmont: Brooks/€ole, 1968,
A\
Klapan, 3.E, Detection and timing of a heteromodal cue:

auditory-visual interaction. Journmal of Psychology,
1973, 83, 201-213,

Klein, G,S, Perception, motives, and personality. New York: -

Alfred Knopf, 1970.
Kostanov, E., & Arzumanov, Y. Averaged cortical evoked bo-

tentials to recognized and nomn-recognized verbal stimuli,

'

Acta Neurpblologiae Experimentalis, 1977, 37, 311-324,
Lloyd, M., & Abpel, J. Signal detection theory snd the paycho-
' physics of paln: an 1ntroduct§.on and review, -.Pszchoso-

matic Medicine, 1976, 38 (2), 79-94.\ '

Iuborsky, L., & Shevrin. He Draaﬁx and day residues:Qa




a ’
.

89 .
Appendix B1 - I 'y
e . ';g__ tions for Visual Threshold Determination

g ’ ' o "In thb flrst part of the experimenm I want you
7 " E to repogt to me on your perception of visual events
teking place in-the tachistoscope. The‘beginning
of & trial is marked by .the’ appearange of & {1xa;
tion poiht in the1centre ofr & plain white figld.," .
One trial 1s 5 sgéonds long; the fixation polnt's '
A - disappéarance maéks4the end of a tfial. If, while’
| fhe fixatiop point 13 on, you are -aware of no ch;nge'
. C ‘. in the field respond "no chaﬁge".. 1f, thle the k,'\ ' f *
‘ . fixatioh point is on you perceive a brief flash of
'light, respond "flash" If, while the point 15 on
- { | " you becpme awere of lineslor ﬁ%shes in the flelgd,
/ S | waﬂt you to respond "lines". The time to respond
- ‘ 113 when the point goes off: »While'we.do ﬁhese f&
fo 20 trials, I want you to wear these earphones \
' . through which'you will hear constant white noise,

1.

Be- sure to fixate on.the point while it 1s preseni."

[ * , \
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. Instructions for Auditory Threshold Determination

- - 4 -y

.";%';he pext section of trials I wantfyou éo re=-
port to me on éﬁditory, not vlsuq}, é&énts. As Co
before, you will be lookingrinto fpe tachisto- _ ' .
‘ gcope while receiving whife'ngise through the ear- A
vphonds. fgaln the appearance of the fixation T
*poit mgr%s th;iduration of a trial. jhls‘tlme,.

| howevef, I want you-to listen for this signal-- o , ‘&
(signel presented once at 50 decibgls)s It 1is - . A ﬁyg
;) A ' ‘ a 1000 cycle-per-second signsal; 1it. will always be §
the same pitch will always last & second and will > | '01' .

. oceur. only once while the fixation :point is on.
It will be presepted on every trial, but you will
not hear 1t on every trisl because I will be vary-
. lng the iﬁtensity of the signal, 1In other wo;;s}

on some trials 1tlw111 be loud Bno

lothers 1t will not. I want you to\fixat® on the

B a visual cue .

~ . ‘w point %hgn 1t éppears and use 1t x J
v - to Iisten. Use categoriee of responsé: yes, o _ ) "M(‘
' meaning yes, I heard the signal'; end no, ; ; . - \%F
- . 'meaning no, I did not hear the signal' Again ‘ ,T
+ your time €p respond’ 1s #hen the point; goed off. ’ ,é

We will do 30 trials in this section." .. : -

) . N
. L A -

N . N ~ - . *
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oo Appendix B3

lnstruotions for Signal Detection Praotice Trials '

5 .
- ¢

"In the next trials the ‘sequence o‘f‘ eyent's To-
mains the same but there will be iwo changes in .
| the experiment. Agaln }ou will be reporting to me '
~on whether you hear the signal or not. '\But éhis
ti\ne I will only bé delivering the signal on half
' of the trials. The orde'r”of when 1t's t.hefs and
. . when it~1sn't there 1s randomized so you will h;ve .
.no way of’ predicting ahéad of f:me whatl' kind of
_trial 1t will be. s )
In a&dition I yant you to use_a new way of
responding. Rether than forcing yhou' to use ouiy‘
\‘ ‘ yes.‘or no 3 ‘you may now use “four ‘categaries of re~
sponse. A }esponse. of '3' means that you are abso-’
lute'ly" confident that the signal was delivered.’
’ T \ ‘4 A i'esponse of 'zero' means you sre sbsolutely con-
<N v : | fiaent that th? signal was not délivered. . A’ re-
E%/%\ " sponse of '2' means you are somewhat confident
/ 7 of the signall having béén dellvered whereas a
i \\\-; reéponee o‘f 1! means you have & hunch that the -
\;-\v/ signal wag delivered. There will be 36 trials in

. this section."

*
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. Appendix B4 - L Lo
«.— ~Instructionms for Experimental Trisls . SRR
""In tihia‘lastt group of 96 trials the instructioms - ) ¥
will remsin the seme as before, The signal will p
octur on only half of the trials, ‘Continue to , ‘
- use the-3,2,1,0 categories of respons'e’.‘ After .
‘ . ! A 4 N ? kS
every 24 trials I will glve you the. opportunity (/ o Lt
to take a short break." S ) R |
T . ' ) )
t . 9
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59
511
s12
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815
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318
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$10

s14

s17
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Unembedded
Neutral
H.R, / F.A.
.125 / O
.500 / 0
.500 / ©
1.000 / 0O
..500 7/ 0

.625 / ‘e 375

1.000 / .125 -

1.000-/ .125-

750 / 375

.625 / 125
1.000 ./ .250

L .625 /O -
. «750 / .125

.875 / .125
.750 / .375
625 / 0

‘.20 /0 -
.875 / J125 .

.750 / .375

l

%

-

. «875 /

Embeddad
Neutral
H.R.‘ c; in‘.

.500 /0
750 / 0O

" L.750 / 0O

1.000 / 0

1,000 / .125
750 / .625

750 / .125
1.000 / 0
1.900 / .250

_+625 / 375

1.000°/ .375
750 / .375
.500. / 125
875 /0 -

375
.750 /
125 /

;875'/

«250
«250

<750 / 125

«250

Unembedded

Emqtional
H.R. /7 F.A.

500" / 0

500 / 125

1875 / 0
1,000 /0
+.875 / .250
.795 / .500
1.000 / .375
1.000 / 125

.875 / .250

500 / .125
1.000 / .250
.843 / 125
3715 / .250
875 /+.125
1,000 / .250
1.000 /0

.250 / ©
J"SZ? / 0

1.000 / 0

e

E U —

YRt Ry o T S g P

N H. R’b

€,
“ G
93 '
' Appendix 0Of
¥ . \;f “, .
B Hit Rates (H.R.) and PFalse Alarm Rates (F.A.) for Mele Subjects

“od the ‘Four Conditions of Subliminal Visual Stimulation

Embedded
Emotional
F.A.
625 / 0
625 / o
.250 / 0
1.000 / 0O
.875 / .500

.875. / .625

0875 / 0375 N

1.000 / O

.875 / .250'

.750 / .375

1.000 / ,250°

.500./ .125
.625 /+,125
.e750 /0

.625 / .125

" 1.000 / O
.«125 / .250

.625 / ,250

1.000 / .125

i

et

i
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Appe ndix 02 ‘ _

«A' Vg‘lues of Male Su‘njects on the Four conditions of
‘subiiminal Visual Stimulation |

H -
hd
" " T s et A DY

s

© ok

Unen(b‘ec'l_dad Embedded Unembedded . Embedded
Neutral Neutral Emotional Emotional

51 781 - 875 . .85 | .906
2 .875 o 98 95 . - .906

. 83 875 .938 C.ersT . 813
# 1000 oo rooo | 1,‘c>‘oo‘

" 85. . _A75 .93 887 " <795
i 36 - .700 . 625 . 795 | 738
ST ° .969 o X .887 R .906 843
‘38 969 . 1,000 , +969 ) . 1.000
89 - .T75 ' . .938 887 887
510 L83, J0O© . 195" 775
s11 .938 .96 T 938 . .. ,938
312,906 775 843 .795
o813 750 - s i " 700
st4  .929 969 . .929 .938
'815 " 1.833 .867 +969 . 906
S16 ©  ,.906 - .833 10000  1.000
- 317‘0 813 ' .208 - 813 . ,2‘08
$18  .929 . .88y . .969 75
s19 - .775 .887 ©o1.000 | 1.000

. .

R
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B Lppendix 03‘ L \ | .
B'! Valuea of“Mile. Subjects on the. Four COnditions of . :
Subllminal v1sual stim'ulaﬂon | ' ’\’ ,?
, une:bg'ggeld " Embedded . - Unewbedded ‘Embedded . ;
Neu ‘ ‘ | _Neutral = ° lﬂamotlpgl Emotional :‘
81 1000 - . 1,000 .° 1,000 1,000
2. 1,000 1,000 - L3917 1,000 '
S3 1.000 000 15000 °  .1.000 .
$¢ 1,000 © . 1,000 71,000 - 1,000
85 1,000 - 1,000 . -.263 <-\.‘391f !
o -;m“ et -3k
5{ -1,000 263 .. -1.000 - 364 Y
8 & =1,000" 1,000 ©© =1,000 1,000 o
89 ’ -‘.111‘ 1000 -.'?63 U =263 b
N T T T '-'_‘-1'1111“'
11 <1.000 10000 -1.000,  -1.000 | I
§12. " 1.000 -1 364 391 L
$13 364 e 0 AR Ca391 z
314 . - 0 1,000 - 0o- - 1.‘600,_# S }
515 =111t et g - 263 .
s16  1.000 0 1000 . 1,000 j
$1IT 1,000 =263 1 1.000 " ..263 }
1818 125 -.263 1,000 - I |
19 =111 T 263 1.000 ~1,000
. 1 d
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52

- 83
s4

e
S5
sé

/“'"'\‘

s7
s8
10
st
s12.,

S13

314
. # 315
16
317
818
S19
520

Uneémbedded
<875 / .250
.625 / .375
1.000 / .i25
625 / 125
.625 / 125
.750 / 0
.875 ./ .125
.875 / .250
.750 / .500
.500 / O
250 /0
«375 / 375
<875 / .375
1.000 / .375
.875 / 0
«875 4/.125
<750 / 375
1.000 / .125
«625 / .250
.625 / ,125
.500 / .250
S750 /0,

»
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‘Appendix D1

Embedded
Reutral -
H.ii.c ; i ,1.

1.000 / .375

.750 / .375

750 / 0
625 / .125
4625 / .250
625 /0
1.000 / 0
250 / .375
875 /. .375

.250 / O
.625 /125
1,000 / .250
875 / .500
.750 / .250
1,000 / O

L Y

7

750 /. 37%

1.000 / 125

750 / 0

750 / .125
875 / 125

-

" .875 / .125:

Unembedded
Emotional
H.R. /7 F.A.
.875 / .250
1,000 / .125

1,000 / 0
625 / 375
.875 / .250

' -750 { 0

1,000 / 0
1,000 / .250
875 / .250

. +500 / 0
.750 / .250 .

750 / 125

. .750. / .250
-1.000 / ,500
750 /..375 .

«875 / 0
«500 / .750

1,000 / ,125

.625 / .125
;éys /0
1,000 / o
'.n5/9=

Hit Rates (H.R.) and Palse Alarm Rates {F.A.) for Females .
on the Four bonditions of Subliminal Visual Stimulation
. ' ' o oA

Embedded
Bnotlional
H.R. 7 F.L.
.875 / .375

875/ 0

1,000 / .125°

«500 / .375

.875 / .250

750 / 0
875 /0
.500 / .750

.875 ['.125
750 /0

.125 / 0

.500 / ,3757

.875 / .625
.875 / .500
.875 / 0
875 /0

.750 / .250 *

1.000 / 0

- .875 / 0

.875 / .250

1.000 / . 125
’ /

.500 /0

Con L st pee e w
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~ o

«

© A' Values for Female Subjects on the Four Conditions of

¥

Unembedddd

- Neutral

— -

938

. 887
.700
.969

«708

Subliminal visual Stimulation

' pmbedded

Unembedded
Neutral Emotiongl :
w906 .887
775 .969
938 1.000 .
843 - 700
LTS 867
{506 .938
. 1,000 1.000
.325 .938
.843 .887
887 #875
.813 ©.833
) .843 .887
938 .833
CLT95 875
X 833 .75
1,000  «969
775 125 ¢
969 969 |
.938 .B43
.887 969
.929 1,000
0 .929 B4k
S

kY

Embedded

Emotional

.843
.969
.969.
.613
.887
938
.969
.125
.929
.938 1\
.781
613
.738
795
«969.
.969
.833
1,000
.969
887

.875
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Appendix D3
B'! Vaf&és for Female Sub jects on‘the Four Conditipns of
Sublimipael Visual Séimuigtion '
Unembedded Pmbedded Unembedded Embedded

Neutral Neutral , _Emotionael Emotional
s1 -.263 -1,000 =263 -.364
s2 o N - -1,000 1.000 -
§3 «1,000 . 1.000 1.000 -1.000
s&  .364 Sk -0 .. .03
S5 ,:364 ;111 : 263 . =e263
86  1.000 1,000 1.000 ' 1.000

‘”§7 0 ‘ 1.600 ' 1,000 * '1.000
S8  -,263 - 111 -1.000 183
S9  -.143 <364 _-.263 0
S10  1,000- .  .263 ( ' 1.000 " 1,000

~s1t 1,000 - t.000 - 0 1.000

‘si2” o T sk . .263 N .032
813,364 -1,000 - o ' er364
S14  =1,000 -39 S1.000, L3910
515 1,000 o0 - Zan 1,000
s1I6 . o . 1,000 "~ 1.000 1,000
817 -ty e 3 ST S o -
$18 =1,000 - -1,000 1,000 1000
819 111 1,000 * o364 7 1.5q¢

820 | .364 263 1,000 7. .,263
s2t .43 . o o 1,000 % -1,000

822 . 1,000 0 . 1,000 . 1,000
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53
Sh
35
s6
7
S8
s9
” 810
.§11
., 812
513
S14
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816
S17
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Appendix EB1
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¢

L

o the Blank. Visual Trials Within Blocks of

Subliminal Visual Stimulation

Unémbedded
Neutral

H.Re/ F.h.
5o ¢
500 / .250
750 / ©
750 / 0
139005/ o]
750 / .750°
1.ooo=/,;250
1,000 / .250
.750'/ .250

750 / .250
1,000 / .500 -
' 750 / 0
. o750 / .250

750 / 0 -

4500 / 0

w750 / 0

4500 / 0

.750 / .250
1,000 / 0O

Bmbedded
geutral

H.R. / F.A.
«500 / .500

.750./ 0

4500 /0

1,000 / 0
5
1.000 /. 0

. .500 / .250
'.750 7,250

1,000 / O
750/ 0O
750 / 0

1.000 / .750
.750 /*.250 |
+750 / .500

.750 / 4250
+500 / 500

1,000 / 0

]

750 / 4500

.500 / .25%0
1,000 / 0

7

Unembedded
_Emotional

H.R. / F.4,
1.000 / O

.750 / .250
2750 / .250

;).ooo /0
.500 / 0O 35

1.000 / .250
1.000 / O
1.000°/ 0

" 1,000 / .250
. «500°/ 0

1.000 / .500

14250 /0
J500 / ,250

500 / Q'

»500 / +500

1,000 / .250
.250 / 0
1,000 / ,500

1,000 /0

Embedded

Emotional

H.R. / F.A.
.500 /0
750 / 0
.500 /0
750/ 0.

© 500 / 0

L7500/ .500
.750 / O

1,000 / O

750 / 0

. 1,000 / ,250

» 750 / 0 -
1,000 / O
1,000 / 0

.250 / 4250
1,000 / 0O

«250 / .500
1.000 / 0
1,000 / 0

14
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]

A' Values for Male Subjects om the Blank Visual Trials
Within Blocks of Subliminal Visual Stimulation

Unembedded. Fmbedded ' Unembedded Embedded
Neutral . Neutral Emotlonal Emotional
51 875 .500 1,000 .875
52 " .708 . .938 .833 © 938
s3 .938 875 .833, 875
s ,938 1.000 . 1.000 :938
55 11,000 1000 875 .85
36 | 500 -~ ,708 1,000 ' .708
s7T - .938 .833 1,000 . .938
B, . .93%8 1.000 ¢ 1,000 H.ooq
59 833 938 938 - .93 T
. 810 . .833 .93 .875 _ § .708 "
1T k. .875 © . .813: s .938 .
s12 .93  .B33 | 813 .938
. 813 .938 - o8 708 . ° 1,000
s14 . ..938 - .833 875 .. 1.000
515 .875 .500 500, . .250
316  .938 1.000 " 938, . .000 v
817 .875 S .T08 I R 125 o
s18 _.833 \. .o .85 1,000
819 " 1.000 1,000, = 1.000 -, 1,000
\ S -
S .
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B'' values for Male SubJectsﬂon the Blank Visual Trials,

Within Blocks of Subliminal Visual Stimuletion - |

Unembedded Embedded -  Unembedded =  Embedded
Sk feutral ~ JNeutral Emotional ggg§lgggl
1.000° 0 1,000 1.000.
143 1,000 0 1,000
1,000 1.000 0 1.000
1,000 1.000 - 1000 1.000 '
T 1,000 1,000 " 1.000 1.000
| o . 143 143 - 143 (
-1,000 0 1,000 1,000 }
+ =1,000 " 4,000 1.000 1.000 :
o 1,000~ . =1.000 | 1,000 o
0 , 1,000 1,000 - 143 |
-1.000 . -1,000 ' =1.000 ~1,000
1,000 o 1,000 1.000
-1,000 —o 143 143 ‘1.060 .
1,000 o . 1,000 fvt.ooo o 3
1,000 © 0 0 Yoo '
1,000 . 1.000 . ~1,000" 1,000
o 1.000 o143 ' L1000 . - 143
- 0 J43 - 21,000 " 1,000
1,000 "1.000 1,000 - 1,000 .
y V |
. T
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S1
52
s3
sh
s5
86
s7
s8
s9
$10
st
- 812
313
S14
S15
sS16

S17

18
. 819
520
s21,
822

102

Appendix PF1

Rates (H,R,) and Palse Alerm Rates (F,A.) for Pemales

on the Blank Visual Trials #ithin Blocks of

Subliminal Visual Stimulation

Unembedded
Neutral

H.R. F.A.
.750 / .250
1.000 / 0O
1.000 / 0
<750 / .250
750 / 0

.500 / 0O

1,000 / O

.750 / .500
1.000 ./ .250
1.000 / 0
q.%so /0

1.000 / .750.

1.000 / .750
1,000 / .250

1.000 / .250

.500 /0
.750 / 0
1.000 / @
1,000 / .250
750 / 750
.750 / .250
.750 / ©

el g R e e T T

Embedded
Neutral

HQ L J .‘.

1,000 / -.250,
1,000 / ,750

1,000 / O
1,000 / .500
1.000 / .500

1,000 / O

1.000 / O
-750 / ".500
750 / .250
750 / 0

750 / .250

1,000 / O
1,000 / 0
750 / 0
1,000 / 0
-750 / .500

1,000 / .500

1,000 / .250

500 / .250
1.000 / .250
«750 / 750
.750 /.0

-
. e
B

Iy . [T

Unembedded

Emotional
H.Rl. FIAI }

1.000 / 0
1.000 / O
1.000 / 0O

.250 / .250"

"750 / 0
750 / ©
1.000 / @
1,000 / .500

.750 / .500

750 / 0
.250 / .500
.750 / .250
1,000 / .250
2750 / 0
7307/ 0
;250 / 0
500 / «250
1,000 / 0
1.000 / .250
1,000 ./ ,250
;SQOﬁ/ )
500/ 0

Embeddedg

'Emotlonal;
H.R. /7 F.A.
1.000 / O
1.000 / .250

1.000 / O

.250 / .500

1.000 / ,750
.750 / 0
1.000 / ,250
.500 / .500
1.600 / .750
750 / 0

750 / 500

750 / .500
750 / .500
.500 / .250
m.ood“/ o
=750 / .250

500 / O

1.000 / .5Q0
1.000 / ©

\

750 / .250
1.000 / .250

.250 / 0

14 -’ 1
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. A!

S1
s2

83

85

sé

ST
88 .

, 59
s10

St

s12
S13
‘814
s15
s16
517

318 .

819
20
821

. 822
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. Appendix F2 .
Values for PFemale Subjects on the Blank Visual Trials
Within Blocks of Subliminal Visual Stimulation

Unerbedded Embedded Unembedded - Embedded
Neutral ° Neutral Emotional Emotional. .
. .833 938 ©  .1,000 1,000
1.000 .813 1.000 ' 1.000
1,000 1,000 - . 1.000 1,000

.833 875 .500 125
938 .875 98 ;813
875 . 1000 .93 " .938
1.000 _ 1,000 fl‘~*' 1.000 - ,9%8
.705 S o8 .85, .s00
938 833 . L W08 813
1,000 938 .93 . . .93
© .938 ..833 S5 .708 .
.813 100 833 .708
.813 1000 . .93 708
938 938 . . . ‘.93 . 708
938 . 1000 | 2938 T 1,000
875 - .708 o 813 e P33
.938 875 .708 875
" 1.000 . .93 - 1.000 .87%
938 708 ~ .938 1,000
L A00 938 4 -.938 .833
833 . - .50 .85 938
938 - 98 - .15 . 813
L -

— -
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Appendix F3

B! vélués for Pemale SubJectE on the Blank Visual Trials

st
32

35

S5’
sé
s7

88

59

510 -
stt

s12
813

. S14
S15

S16

S17 -
318

$19
520
, 521

s22

Within Bloocks of Subliminal Visual syimulétion

Unembedded

0
1.000
1,000
0:
1,000

»

1.000,

1.000
-. 143
-1.000
1..000

Neutral

1,000

«<1,000
"'1 .OOQ

"1'0000 )

-1 .000
1.000
1.000

-l .000
o]
‘0

1,000

f

Embedded
> Neutral

-1.000
-1.000
1.000
-1.000
-1,000
?_'1.600
1,000
- 143
1,000
0
1,000
1,000
1.000
1,000
-3b3
~1,000

i

-1.000
143
-1.000

Unembedded

Emotional

1,000
1,000
1;000
© 0
1,000

Embedded

Emotional

1.000

L .143

1.000

il ] 143

-1 .000

LS

1.000

«-1,000
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‘glwrformance ;@asures of Nales on the Practice Trials °

o R oM AN e A b O

.f?hese‘subjects were used in the

subgroup analyses,

With A' Values Ranked
Hit Rate False élaré Rate A'  A' Ranks _
st .722 . 222 e 8.5
52 722 A1 883 14,0
53 667 SNTY 865  12.0
S4 . 944 0 .986 1 7:.5 
5.  .889 . 167 .920 15,5
s6 # 778 778 L°500‘ 1.5
ST 778 167 .880 13,0 -
58 . 889 167 .920 - 15.5
59 ', 889 .389 .845 10.0
510,778 278 B34 8.5
Y ,833 NIV 792 * 6.0
S12 % 4b4 C6T7 793 0 7.0
S13 ® 667 bk 684 4.0
S14 a4 " 0o 986  A7.5
S15. % 611 .500 601 3.0
" 516 1,000 423"; 1,000 + 19.0°
SI7T #  .389 389 4500 1,5
S18 *  ,778 500 728 5.0
519 .778 | .22 857 11,0

D
P ]

fi e

-
s e e s

[N A S




o
- Hit ﬁate
s1 © 1.000
. s2 .889
’ s3  .722
S o® 556
35 .889
36 778
ST <944
s8 » .778
s9 .833
s10  .833
R G .833 "
S12- % 667
. S13 % ,889
; 2 . ‘sth # ,778 °
3 .- 815 .833
t S16 » ,778
| . "S1T 667
"818‘ .B89 .
:'319 667
' [sao' 833
@ 521 .3@9 |
s22 - ,667 -

Aferformance Measures of Females on the Practice Trials
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Appendix H,

Wwith A’

Values Ranked

Alarm Rate

False

« 333

. 167. N\

0

4333
< Fe22

0.
056
,333
222
. 111
11

~+500

+556
e 333

“ 0 ’
..89‘:

| * These subjects wers used in

.056
o111
.222

L]

. 278 . v
4]

»

]
N |

97
.920
«931

.684

.902
.945

.810
.880

' .920

.920
646
.781
.810
.958
.857
718
.955
.865

.880
1,883

917

A' Rapks

13.5
5.0
8.0

2,0

12,0
19 .0
22.0
5.5

9.5

15 .0
15 .0
1.0
4,0

55 ..

21.0
7.0
3.0

20.0
8.0
9.5

1.0

13.5

the subgroup aralyses,

G e b el o

[
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N : Appendix I
A' and B'' Vvalues on the Four Conditions of Subliminal

?isugl Stimulation'forlthe Mele Subjects with the

. T

Lowest Sensitivity on the Practice Trials
. - v e
Unembedded Embedded - \¥Unembédded Bmbedded
Neutral goutra;’ Emotional Emotional
s6 700 " 625 .95 738
512 906 .775 843 795
313 .708 . 354 .738 .700
s15 w333 .887 .969 .906 .
-1 - .813 .208 813 .208
sS18 «929 .887 | .969 .T15.
Y B'O ] )
s6 0 - 111 -.391 - ‘4.36af X
s12° - 1.000 - 111 . .364 .391
#’ ' . ) ' .
. 813 . 364 o 0 . 391
815 -1 S e 111 .263
S17 1.000  ..263 1,000 -.263
318 .125 -.263 1,000 L1
< ‘ .
) . q
i ' 'v ". u ¢ 4 )
\\,
' C _
- - ' - s < e = L ——




