OBSERVATIONS ON THE EFFECTS OF
SUBLIMINAL STIMULATION

A THESIS
PRESENTED TO
THE CHANCELLOR’S SCHOLARS CQUNCIL
OF PEMBROKE STATE UNIVERSITY

"1LLMENT
COMPLETION OF
> SCHOLARS PRUGRAHM

by

Col=atte Dantelz

May 2., LORE

INTRODUCTION
METHOD

RESULTS
DISCUSSION
ACKNOWLEDGMENTS
BIBLIOGRAPHY

12
23
24
=5



29880

INTRODUCTION

In the study of human emotional response, much research
has been concerned with the expressions of emotions through
factal activity, ©postures, and gestures. Recently, it has
become possible to give an indication of what 11s occurring
phystologically when a particular emotion 1s belng expressed
through the use of electromyographic C(EMG) measurement. What
the EMG primartly does ts to measure contractions of the
voluntary facial muscles that are relative to the expression
of different emotions.

Through the use of the EMG, it is possible to determine
the emotional responses of a subject even when there {s no
overt physical indication of feellna. This ability to
measure covert response s af particular importance in this
study, which involves stimuli presented {n such a manner that
the =subject 1s wunaware of the stinmulation. These stimultl
were designed to produce a mtild emsfional reaction. thus
providing data for the EMG measurements.

The relationship of emotilon to physica: resoonse is not
a new discovery. A study by Ax (1953) proved the existence

of a correlation betwzen emotional stimull and physioloaical

reactions. Ax posed the guestion concerninag the difference
betwean physiologlcal responses in a '"flaht or flight"

iation. wikh “"fight' regarded as anosr and "“flight" as
fear., He measured reactlons such asz bloed prassure, skin

temperature. heart rate, and perspiration, since these
variables had the advantages of being constant in nature and
not consciously controlled by the subject, and they could be
recorded by skin measurements, which had the advantage of not
being invasive or disturbing to the subject. His conclusion
was that differences did exist (Ax, 1953). This study was
the first to indicate a quantitative relationship between
emotion and bodily expression.

The existence of this relationship has been
hypothesized since the mld—nlnetéenth century. Duchenne
(1867/1959) was £Hé first to relate muscular reactions to
emotional states. His method was to electrically stimulate
particular nuscles in order to simulate expressions. whlich he
then assessed 1in terms of specific muscle groups. At about
the same time, Charles Darwin (1872/1965) began to recognlze
the soctal timplications of expressions. He noted that
certain postures and exvoressions had a common cross-cultural
occurrence. Also. particular emotions (e.g., rage) evore
similar factal reactions (such as teeth-baring) across
specles. Later research supports this view with regard to
"basic" human emotions such as fear, haopiness. and anger
(Friclund and Izard. 19337.

The rcombination ot EMEZ technlgues with subliminal



affected by conscious attitudes toward experimentation. and
the EMG yields an instantaneous measure of a stimulus’
emotional 1impact. The EMG data are graphed on a computer
monitor and recorded on magnetic media.

Subliminal stimulation. defined as having a duration
too brief to be consciously interpreted by a subject, was the
subject of some fifty studies by Lloyd Silverman over a
period of twenty years. The purpose of these studies was to
activate the unconsclous and then study the resulting effects
on overt behavior (Adams, 1982). These studies have since
become the subject of much controversy, especlally regarding

the supposed use of subliminzl stimulation !n conmmercial

advertising and popular music. While there is no evidence to
support the existence of sublimtnal stinmult in these
contexts——-i1f anything. these messages are an "eye of the
beholder' nhenomenon (Vokev & Read., 19493)--there may be a

potential for abuse since the wunconscious 1is invoived.
However. it zhould be volnted out that the brief, non-
repeated, and relatively mild stimuli used in the present
study will not have any permanent effect whatscever on the

subjects involved. being not much different from exposzure to

those mentioned above and oulte similar in effect to brief

alancw: at or televizion In this
T =3 | <P E L= ctentlal do ' =xlet
Whtle =hwera have beasn manv critict or 1l =

rezearch, 1t has been proven that subliminal messages do have

an effect on feelings and behaviors. One experiment
conducted on autonomy in depressed college-age females used
his method of subliminal psychodynamic activation, which
involved a four millisecond (msec) tachistoscoplc exwvosure to
both psychodynamic (producing attitudinal effects) and
neutral (control) stimult in a double-blind sttuation. The
subjects, who were 'eighteen depressed’ female college
students, were assessed before and after both expvosures. The
hyootheses were that 1) the statement ''Leaving Mom is wrong"
would induce guilt and 1increase depression, and 2D, the
message ‘'Mommy and I are one'" would provide symbiotlc
gratification (in part due to the choice of the word "Mommy'D
and thus reduce depression. The first hygothesls was
supported by the research (Dauber, 1984).

Another experiment conducted on a broader group of
students also bore out the conclusion that gsubliminal
messages have an effect on behavior. In this study, thirty-

six counseling students were randomly assticaned to groucs

which recelved the following treatments: 1) sublimtnal
presentation of unpleasant emotlonal concepts! 2) stimilar
or=sentation of pleasant conceots: 3) voresentatton of
pleasant emotional concepts on a supraliminal level: and 43
gimtlar presentaftion of uncleaszant emotional concepts. -After
stipulatian, thé =ith tect were reoulred to evaluate
simulated client. Goucalves and lvey, 1987)
One na jor develiopment used In thls study was a




stinulus that <closely followed the subliminal meszsage and caused by the computer’s mintmun display time of
effectively blocked it from the subject’s conscious approximately 17 msec (Mefford, 1986).
attention. This caused the subjects to lose the ability to The problem with presenting stimult subliminally is not
detect the stimuli. The subjects were shown to be capable of the only one encountered in this particular studv. The tse
semantic interpretation of an unconscious stimulus. The nmask of EMG equipment also presents some practical problems. One
stinulus consisted of a straight row of twelve capital “X's of these is "arousal confound," which results from extraneous
on a white card in the following arrangement: factors interfering with responses or 1invalidating them.
There are also vproblems with measuring techniagues, since the

electrodes could come away from the skin without the subject
XXXXKXXKXXKX or the experimenter noticing. Another problem 1is the

physical intrusion of the electrodes. which could inhibit or

This masking of the primary stimulus was first suggested by exaggerate resvonses. Possiblv the most serious problen,
Marcel (19835 and has been shown to be effective. The though, ts the "experimental demand characteristic.' This is
results of  this  experiment showed that the oleasant interference caused by the subject’s awareness that an
subliminal stimulil did produce a significant effect on the experiment 1is Dbeing conducted which obviously has some
subjects and how they evaluated their clients. relationship to factal expresstion. The subjiect nmay nake
supporting the 1idea that 'evaluations and responses are faces in order to '"help" the exverimenter. or nmay declde to
tnfluenced by information presented outside of conscious prevent any exoressions at all from occurring in an attemot
awareness' (Goncalves & Ivey, p.238). to destroy the experiment CFridiund & Izard. 1983). Thts
A progranm has been developed for the investigation of tendency to try to please the expverlmenter in this study
sublininal stimulation on e subject’s reactions and would be a particularly disturbing problem since responses to
behaviors. The nessages are of approximately four nsec subliminal stimull are tvplcally covert and the =zubject 1is
duratton. somewhnat above the level deflined as =zubliminal, consclously unaware of the usual (or “rlaht®™) responsze. This
whlch is ane mees. This gorogram. callea "Flasp" 1yl i o &a v E ot { muld - e 2 3 ,
devalaped by Dr. Micnael Stratil. is capable of runnina on an The purpose of va to determine the
IBN-PC slerocomputer. eliminating the problems A immedlare effects of slightly supralininal stlaull on a group




of subjects. For all intents and purposes of this research.
the stimull are to be regarded as subliminal, for the effects
tend to be very similar. The spectfic emotions which are
elicited by the stimult are not of any particular interest at
this point, since the primary purpose of thts study is to
provide a basis for further research on subliminal

stimulation and the reactions it causes.

METHOD

In this project, 103 students were randomly assigned
to one of three groups to receive the following treatments:
1) pleasant stimuli, 2) unpleasant stimull, and 3) neutral

sttmull. Each group consisted of forty-eight statements, or

tn the case of the neutral condition, forty-elght spaces In
which no stimull aoveared. In the pleasant and unpleasant
cond!tlens. after every six statements a blank svace

appeared, so that there were a total of forty-two statements.
This was done in order to establish a control situation for
each subject to establish the intenslty of the responses to

the condittonal stimull.

Each subdecr waz asked to read and then sian a
atem=nt  of arorged onsent  (liaurs 1. The attltude
survev ''Researcn re 13" C(fiz. 2 & 3) was

admintstered. The reason for this questlonnalre was to

INFORMED CONSENT FORM
EMG Rescarch Study
Spring, 1988

| understand that the purpose of this rescarch is to investigate various forms of attitude
stimulation and various behavioral manifcsiations of  attitude. I undcerstand  that  sublininal
stimulation may be used in some conditions and that the purposc of such stimulation is to measure
my momentary reactions fo it, not to change my attitudes in any permancnt way. I understand the
procedures to consist of the following: (a) completion of a questionnaire and (b) completion of a
cormputcrized task while atrached to five clectrodes. The cntire session will be compicted within a
period of two hours. Based on cxisting published research, the investigator firmly believes that the
study will provide sufficient scientific bencfit to justify the time and resources being spent on it by
myself and others.

I understand that Dr. Michacl Stratil is the principal investigator responsible for the overall
design and execution of this study. Hc agrees to be available 1o discuss my experience in
completing the above procedures. In order to insurc that every subject has a similar experience,
however, be will not be ablc 1o explain all aspects of the study. Similarly, because of the
complexity of the data, he will not be ablc to cxplain the results umil some appreciable time after
the data collection phase of the study has been completed.

I understand that | may expect no pain and only minor physical discomfort from the procedures
employed in this study, that the physical disconfort will come simply from having the clectrodes
attached to my body. that 1 will not be cxposed to clectrical shock, and that the procedures have no
known harmful cffects.

I understand that the information obtained from or about me will be kept confidential and that
only group data will be used and reported.

I understand that [ am free to refuse to participaic in any procedurc and 10 answer any
question at any time without prejudicc to mc. | understand that I am free 10 withdraw my consent
and to withdraw from the research at any tinic without prejudice 10 me.

I understand that, by complecting the rescarch session described above, [ will receive two hours
of credit toward fulfilling the rescarch requircment in a  psychology course offered by the
Department of Psvchology at Pembroke Statc University. | undersiand that other opportunitics for
fulfilling this requirement arc available, including cxpericnces that do not requirc me 10 serve as a
subject.

I understand that my conscnt to participatc in this rescarch docs not waive any of my legal
rights.
Having read and comprchended the above statcment, I hercby agree to participate as a

volunteer in the scicntific investigation described in that statcment.

Subject’s name (print)

Subject’s signature

Datc__

FT5. 1: Statement of informerd consent,
1




RESEARCH QUESTIONNAIRE 13

Michael L. Stracil, Ph.D. TIC, 2.

1. Please £:11 in the inforrmation reg
.each letter or nurier, and taen fii

2. Tris questionraire is a of

cpanions as openly and hohastl

;our ariitides an
tapics. There are no "correc or *.acorrect®
as vau can.

the top of the answer saeec. First write in
IR tae aupropr
sure to meke a vary cark, round, snd full marx in

belovw that space., Be
Lusble.  For “Group v, Put 9399,

opinl
« B

any

Answer eacn item by selecting & nutber from the following scale:

A

NOT AT ALL
TRUE

s . 6 _ 1

COMPLETELY
TRUE

Thus, you can us¢ an
the larger snould

the numder you choose.

aumber betwcen ! and 7.

The more you feel an i1ten to be true,

A6 you begin you will notice that a sudstantial rurber of the guestions are fairly

similar to one ancther in cohtent and wording.
allow me to select the very best items fror a wide range of alternatives

acproach each item witis o fresh sttatude.

The pirpcse of thas sinilarity 15 to
Please

Later your answers by f11ling in tne corresponding bubble on the ansver snoec. Be

fure O make a ver: gark, round, and full miark.

1. 1 huve nid & 10U O1 ¢XPerIVACH suxiig my
XN CwcimMions.

<. I dw likwly et wvel OUr ®=adl howtl je
whwmivu huve uOme GUOU iuwds.

3. Ry femily and [ cummunicate very well,
AnG we URGErElARd wLEh OLRers’ pointe o1
view.

4. Ny weucneru trnovs L0 D@ very wloppy in
greging my vork,

3. Other pecple arv Oltwn LANGysd by the
tninge ! €ey or aa.

€. 1 1eel that I'm an wxceptionslly copoble
and resourceiul pwrwon.

7. I tena to agree vilh why 1002 LNutl my
Irienas Like.

B, | am Cupabiw O VIiliNg « VeIY Llieaer wnu
vell-organizeo paper.

9. There nave Deen at lewvl & Iwr Llimcw
vnen [ have acled urreawonadly.

10. Ny parents have ® stranp® vey of
looking at tninga, ana I‘ve hed to unlearn
wany of Lhwir ide

11. MOXl prOpisx huve ¢ 1OU ©) Lruwl 1n my
JUSPReNl RS reapeCl 10T my OpiRiONK.

12. Ny enctione ©ilen prevent me 1'iom
91Ving By Deul anwver 10 o lwaChwr'w
Question in clawa.

13. howt bf my teachers have Dewn very
caring ana cegicatea.

14. 1 nave very little faith in sywelf.

1%. ]t 18 viae o wvO1d PrOPI€ ¥ILD wirenge
and unudaual ldeas.

16. ¥nile 1 vam groving up, 1 felt that thne
rest of my feeily vas Jirnly Benina mey,

17. Our true feelingo arv often hidoen, wnd
it's healthy 10 explore them Lo gain w
Qrester undgerstanding of ourmelvex.

i8. Other pvople con't think O se s u
leacer.

1S. Ny mino ic eble to gresp complic

20.  J 006°U vxoefuer LApupulaer Opiniune,
VMR VREN w0mNllily imEOrlant 3o el klaxc.

2L, 1 fwel vory 9oud wbust Uie vay my wwli-
vulews Lus Qrown Over Lnv yi-ul .

22. 1 recent Unw lurge wmount 01 power that
Le8CherE Nave DUd Over mw LNrGugnoul my Gayw
An acnool.

23. 1 nave never at mny tame felt fe@ up
vith m difficult matustion.

%4. 1 nave femily problems URRt Anteriere
¥ilh my studiew.

25. There are many wencitive Bub)ects that
pecple 8n0Ulc Never talk wbout.

26. Dver tne yeerw, 1 have ireQuently buen
®we¢l@Cle0 ar « CPOKEEPEruON OF Qroup lweCwr.

27, 01ten ] @el $O UPLIGNU ubDOUL an wxam
that | cen‘L concwntrate on =tudying.

8. 1 orten rely on my ovn 1cvac when
P4aX1Ng & OCCiuiON, 9nd I'm Prepares Lo maxe
4N UNPOPUILT UECIWION 11 AuCCLLary.

23. ) um very Qooc ul 1iguring Out what
®alfllal 18 MUCL JBPOTLUAL 101 whn wx
vhel iU Lecundary.

© uno

30. Moat teacheru do a very gooo job i
#xplaining their objeclivwa.

91, 1 often Jeel uneure ol my opinlon on
Amportent mattera.

32. There Nave Deen mOme OCCaB1ORE 10 -y
life vhen an emctional 1rpulae hat Ceusvo we
tc do sometning foclimn.

33. I have s bad witituce tovarc myself
rost 01 tne time.

34, When 14ced vith = Lough decivion, 1
like 10 Open My 1%ugINWliON €O Wany puusiDle
4olutions.

35. Ny parente have been very helpiul an
1e3Ching m¢ how to get along with people.

1 0ltwn have o nara time trying to

GAN¢ tNe prople anG wClionw Cuecrited in
“ novel.

57. 1 lewl very good aboutl my
“Ceompliunrwnta.

38. Cn tnowe occasicnu when I°ve tried to
lead other peopls, things hevé turnec ocut
bealy.

39, FPeopi¢ vilh extreme political vaiwvve
&hould not Lw wlloved 1O Cpéwk 3n public, ag
LNy Lend to upsel Lhe COmRuUAlLY.

40. 1 like 1O muxe my Ovn Géciuionk, wnd 1
have & 1Ot Ol trust 3in my juageent.

41. 1 have never once felt wirong aiclixe
for snotner perwon.

42. Ny parentm have pald little sttention
to my schooling, &nd lney haven't dowe much
1o help me.

43. Liotening to a frank discuwwion on soee
eRMOLIaNel JNGUE Cun Dv vury 1Ntercuting.

44. 1 feel very dimanticlied vilh my
personslity.

45. I wish that my Leachers had bDeen more
puliwnt 3in explaining giflicull wud)ecta.

46. NMeny pecple weam 10 approciete my yood
Qualllien 4nd to like my way ol doing
things.

47. wnen I need 1o, I cen work quickly on
N exum vithoutl getling uptaignt.

48. [ ©OItén gul Conluwwd wheh Crying to
T®WCh Ra)OTr OvC:wiOnu, «nd | swek & lot of
help vith tne

49. On at lewst one occemion ih my life,
I°ve taken olfense Wl LOBwlhing tnatl wuun't
weant 1c be inaulting.

50. 1 nave no resp@ct i1or pecple vho opunly
reject the group and do thinya differently
1rom everyone wiwe.

83, Ky teachere vere very interwsting ahd
lavely, &nd they made the learning process
Quite en)cysnla

52. Ny psrents’ sititude toverd my
educalion haa Loeen very COnEtructive end
helpful.

53. When 1 try to influence Otner people’w
thinking, they uwually recent my behsvior
and e 4t aw interferencw,

that 1

54. 1 ge¢l 8C NUTVOUD QuUrang An exa
tend to lowe track ©I what I'wm coing.

55. 1 hiave a lot of feith in my own
Teawoning, and I'm Not disCOursged vhen
eone else Cisagrees vith my conclusionw,

Z6. Our ideam about lilw are fur from
perfect, end ve can grosmtly benwfat from
SLuoying the beliwim and vuluswe of otnur
esccivtiem,

57. I heve s bawic feeling of confidence
&nd self-Tewpect that helps me a lot 1n
dealing with people.

58. My family has ® One-mided way of
looking at and they don’t uncersteand my
feelingm.

59. Wnuh the Codm are slacked mgainst you,
it'@ be@l 10 Lhrov 3n the tovel ewrly and
wvoid » painful feilure.

60, Teachers often Qet cerried away with
Ltheir picky rules.

61. When s Qroup is dividec over mome
ieeue, I can umvally fino » wolution thet
eatimfiea moct Of the memDers.

€2. 1 have a gooa mewory for the
Anformation thel teachers present in clesu.

€5. On controversial lduues, oy OpLAiIDAN
wre o1ten mirongly influvnceo by wnel Olher
prople think.

By. Our enwrie@d have rnalhang valuable to
Lay, 9nc vé whould 3gnore thém.

E5. I hove @ Queply rosiwdd Jeviiay o1
IN=BeQuUACY tNAL ! Cuf’l muer LD OVervolw.

6G. 1 Lave never Dewhn 0 wOfried etCutl
wnything tral my etility to concentfele vie
vemkenao.

67. when [ vaw - chalc, my parentt uBumily
UNAETHLO0d My, recpeCtlwd My Judymwnl, uLnd
Lrueled me 30 wayw LOSL Delpeo oe grov.

E6. In my exporience, KOSl LCGCNCr8 ure
fulr una reaconuble when tney acvign 3:inal
Qredes.

€9. FRoal pecple either avoid me Or luke Be
for grantea.

70. My vocsbulary 1e 1airly limites, wno I
Luve 8 NMrd Lime UNCWIElsnding LexlOOoKs.

71. I feel conficent of ay ovn Gpiniond,
and 1'm willing to &Cl on them.

72. There 1w 100 MUCH tens5ian and «E0L10nal
turmoil arn ny famaly.

73. In mtriving for an 1mportant goal, 1t
le 4omelimdy MENBiIble 10 take o lév
Culculatleo riskus.

74. I've learned tO €xpect good thinge 1rom
cyeelf.

75. HMany people coneiger me an eficclaive
léocwr, 4na they lOOK 10 me 10r CArection.

76. Durlng on exem, I'm mble 1O concenirate
and keep ny thoughtsé well orgenized.

77. 1 let my friends have 100 much
influence on wy liXe,

76. Wnile wchool &gsiniwlratloro msy Pretenc
10 have Stucenis’ interecis &t Nesrt, Uhey
rewlly don‘t.

75. I've knOwh 8ome ocCawiOnd@ when & minor
feirlurw hae QoOtlon me upcet.

&D. 1 ivel coofortuble oiscucwing important
10uuva vilh my parents.

8l. Sowe nationel problewms aré 80 Lopeless
thal wo 8hould DLOP ¥Orrying &bOut Lnem.

82. Prople whov little regerd for my vievs,
and they nardly ever seek my aavice.

83. Wnhile twking notes in clees, I ofien
gvl CORiubed and Can't Keop up.

84. 1 often take the initidtive in uolving
ay ovn protlems.

85. 1 like to explore new vays of acing
things--cespite the IrTusilraLione whu
ClauppOLINLMeNtE LNAKL womelimus roMult.

86. I often fwel that 1 lack &ubstance ang
inner strengtn.

87. 1 con't egree@ with many of the leccons
that my parents LTiwd tO tesch me.

868. 1 have hed m very QoOd relmilionenip
Vilh my lescChers in achool.

€9. There hem never been a woment when I
f#lt regret or mwlf-pity.

$0. wnen l'm GO1ng womething vith a group
of people, they crten turn to =& 8a the
group's natural leéacer.
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establish the subject’s bastic attitudes prior to stimulation.
This portion of the experiment took approximately thirty
minutes, and was conducted 1n a gqulet room with a desk,
chair, and writing materials provided, but no other
distractions or interruptions.

For the next stage of the experiment, the subject was
moved to another room where an IBM-PC microcomputer was set
up with the program “FLASH' to provide the task and
stimulation. Each subject was seated as confortably as
possible within easy reach of the conputer keyboard. &
headband was then fitted which held a set of five electrodes.
After cleansing the skin and applylng electrode paste to aid
in the conduction of inpulses, one electrode was attached
with sterile adhesive tape to the 1instde of the right
forearm. The other electrodes were attached as follows: two
were placed closa2lv side by side to the skin of the left
cheek overlyina ine zygoma=ic meijor (cheek) muscle, and two
more were aopplisd to the brow over the «corrugator (orow)
muscle. (fig. 4D Most subjects reported that they did not

find the electrnde placement disturbing or uncomfortable.

The computer wzs connected via a sertes of cables to
an EM3 apoaratus In an adjacent room which was in turnsd
hooled to another comouter which provided a oarapchlc display

F o c Tha - -
t T o o ide -1~ 1 ins mat n an e

corrugaitor —
(supc;fgu‘ui.) ~7 \\

= 13°¢
= (roaijer)
———”
L
TTG, &: TFacial muscles monitored in M7 studw,


http:corrugat.or

electrode attached to the forearm provided a control by being
attached the the surface over a nmuscle which remained
tnactive throughout the task. The information was displayed
by a computer program called CODAS, with 8500k of memory
allotted per subject throughout the duration of the research.

Once the subjects reported feeling relaxed, the
computer was turned on to begin the second portion of the
experiment. The subject was given a set of instructions,
followed by a task of forty-eight trials. Devending upon
which grouo to which the subject had been assigned, the

stimuli were as follows:

Pleasant condition: 1) "I am a good student' 2) '"Life 1s
wonder ful' 3) '"Reading is fun' 4) "I will go to heaven' 5) "I
am a great person' 6) "Mommy is happy' 8) "I will find true
love™ 9) "My teacher is smiling at me'' 10) "God is alive' 11)
"Mommy and I are one' 12) "I am strong'" 13) ''Dad ts happy"
15) "I have manvy friends'" 16) "I am very healthy'" 17) ''My
grades are excellent” 18) "I am very intelligent'™ 19) *'Dad is

verv loving'" 20) "I make mny own decisions' 22) "I will

succeed in 1life" 23) "Evervone loves me'" 24) "I have a aooc

memory' 25% "My teacher likes me'" 267 'Mom resnects me' 27)
‘Betiny different 15 oood" 28) '"Mommy 1s veryvy laving”
“"America is areat' 31) YI am very declstve" 321 "My family is

vary close’ 330 '"Daddy and [ are one'" 34) "I am very smart

-10~

36) "I am attractive' 37) "My teacher s pralsing me' 38) "I
am very independent' 39) "God loves me' 40) "I am a wonderful
person' 41) “The world is full of love'" 43) "The woman tis
kissing her «child" 44) "1 can fly through the air' 45) “He
broke free from his chains' 46) “The doctor said there s
hope'* 47) "“The man and woman hugged each other' 48)
"Everything was a success' Items numbered 7, 14, 21, 28, 35,

and 42 were neutral (blank) statements which appeared as

Unpleasant: 1) "I am a poor student' 2) "Life is hard" 3)
““Books are frustrating' 4) "I may go to hell'" 5) ''Most people
tgnore me' 6) ""Mommy is unhappy'" 8) "Some people dislike me'
9) "My teacher 1s glaring at me' 10) '"God is dead'" 11D "'Monmy
and [ are strangers' 12) "I am weak' 13) "Dad ts angry' 15)
"My friends have all gone away'" 16) "I am sick' 17) ‘''My
grades are too low' 18) "I am foolish'" 19) "Dad i1s selfish"
20) “"Other people dominate me' 22) "I mav fatl in 1life'" 23D
""Someone hates me' 24) "I have a bad menmory' 25) ''My teacher
dislikes me' 26) '""Mother thinks I'm childisn' 27D “éeing
different is bad" 29) "Mommvy ts hard on me' 30) '"'America has
been beaten' 31) "I am very wishy-wasghy" 327 "My family 1=

divided" 33) "Daddy and 1 are sevarated" 34) "] am dense'" 36)

“1 am unattractive' 37) "My teacher is criticizing me' 38) "I
am very depenasnt’ 392 "I have annovsd Zod" 4 w1l am a2

person' 41) "The world 1s tull of sorrow"” 43) “"The woman 1is
hitting her cnatld' 44) "I am a oprisanaer’ «5) "He was held bv
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his chains' 46) "The doctor said it is hopeless” 47) “The man
and woman fought with each other'" 48) *“Everything was a
faitlure' At the end of the task wusing the unpleasant
statements, six more statements of a more pleasant nature
were added to counteract any mild agitation or depression
which may have resulted from the unpleasant stimuli. These
statements were identical to statements 12, 16, 18, 23, 36,
and 41 from the set of bleasant statzments.

These statements were presented to the subizcts in the
form of a task consisting of estimating the number of capital
"X"s which were flashed momentarily on the blank screen. The
subjects were shown a string of "X"s in the upcer left of the
screen and instructed to <guess how many appeared. The
display was deliberately too brief to permit counting, with
the number of '"X"s ranging from 0O to 80. Each trtal was
marked by a tone which sounded to indicate to the
experimentar that a stimulus was being presented. Once the
subiect had entered a response. the correct answer was

provided. The subject was then instructed to 1indicate mood

by answering the guestion. "How do you feel at this moment?"
bv chossina a nuncer on a scale of 1 to 7. with the lcwor
nunbers indlcating a bad =ncye and the hian=sr numocrs
indicating a more posltlive one, After thls nmart of the task
hayd neen complexed, a rest fsericd of apcromimately 20, 000
nsec Snsuen. This resting period was necasgary in order to

the subiect to overcome the erffects. 1f any. of
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stimulation and return to a relaxed state.

As the subject completed each task, responses were
constantly displaved and recorded on the EMG apparatus. which
was located in a sevarate room. Tones were used to indicate
the beginning of the task, each stimulus, and the completion
of the task. The subjects were permitted to view their data
1f they wished to do so, but for purposes of struc}ure. it
was not possible to fully explain the meaning of the data,
which could have confounded the results 1If the subjects
informed those who had not yet participated in the research
of precisely what the experiment concerned. Each subject was
informed of the correspondence of electrodes to graphic
display of responses, and told that the tones. which appeared
as large dots on the display, were indications of ‘'‘certain

stimulti."

RESULTS

The data from all 103 subiects were pooled tégether

across all three conditions (pleasant. unpleasant., and

neutral) after preliminary results showed similarities (n

responses. These results were determined by using
stat!stlcal tests tfo deteraine tne mean (avsraaqs f all
reaponses for each ¢f the three conditlions. and then analyzed
by us=z of a one-way anaivsis of vartiance (ANOVRE) test. The



CORRELATION OF DIFFB AND DIFFC (FIG. 5)
H-103

GROUP 1

TEMPORAL COMEINATION

12 13 14 23 24

1 ~-.053 -.107 -.213 -.15& -.069

2 -.135  -.173  -.145  -.124  -.252

3 -.334 -.231  -.440  -.254  —.440

4 -.045 -.267 -.283 -.302 -.290

5  —.481 -.398 —.470 ~.242 -,258

& -.314 -.375 -.351 -.292 -.328

7  -—.234 -.307 -.258 -.231 -.370

8 -.253 —.247 =-.179 -.428 -.319

9  -.359 —.277 -.431 -.305 -.343

10 -.181 -.509 -~.382 -.476 -.343
11 -.467 ~.357 -.278 -.313 -.280
12 -.25 -.300 -.301 -.101 -.423
MEAN -.260 -.296 -.311 -.269 =-.310

34

.182
. 144
. 190

. 353

MEAN

-.162

-3296
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ANOVA was ©based on the difference between brow and cheeh
scores. These tests were conducted by wuse of a comouter
program for statistics, and proved that the results of this
study had a smal probability (.042 per cent) of having
occurred by chance. The data for these statistics were
obtained from the CODAS program which was used in conjunction
with the EMB apparatus. Due to the limitations of this
computer program, it was only possible to analyze the data
from the first 46 trials. Trials 47 and 43 were not included
in the final analysis. However, these items were among the
mildest in nature. so the effects of their omission are most
likely to be relatively insignificant.

The delay which occurred after each stimulus was the
period of time which was analyzed for emotional resoonse.

This 20-second (20,000 nsec) period was divided 1into five

periods of four seconds each. The first four periods were
the most statistically reltlable. so the last period was
deleted. This 1last pertod showed no 1important changes.

merely the expected decline In response which occurs 1in the
delav after anv stimulus has been presented.

Each sub?zct’s reszoonses were separately averzged for

each seagrent of the resconze period of each item. In one or
the analvses, the mean brow score was correlated with the
P n <heas g e far ail the i Each ltem 3 N2 4
bv Drow response and cheek r=2sconse throughout =acn (=3 ol ¥ ]

dlfferencs

four pertods. The score was determined ov the



CORRELATION OF DIFFB AND DIFFC (FIG.6)
N=103
GROUP 2

13
14
1%
16
17
18
19
20
21
22
23

24

HMEAN

347
.318
.248

. 251

101
. 435
.054
. 287
. 122

- 415

343
.506
.228
.375

.235

TEMPORAL

.286
361
. 149
. 385
+285
. 435
. 374

.276

COMBINATION
23

-.297 211
-.226 . 186
-.269 .331
-.283 111
-.270 286
-.200 287
-.159 .161
-.354 . 206
-. 345 . 410
-.152 L 430
-.394 .310
-.422 .491
-.281 e

- 229
.370
. 246

. 257

MEAN

. 286

«328

. 248

<277

w23

. 280

.310

w201

CORRELATION OF DIFFB AND DIFFC (FIG. 7)
N=103
GROUP 3

25

26

31

32

33

.283
. 326

. 354

-.556
. 248

. 396

.385
.352
357
L499
L404
. 360

. 548

TEHPORAL

.388
.328

L 475

.376
419

2533

COMBINATION
~-330 L2987
344 . 300
425 . 400
. 439 L3111
. 280 w392
277 : 355
¢332 L4446
313 «392
294 «392
264 . 370
=329 . 346
425 515
3338 376

. 104

378

.376

419

. 320

+329

N

.382
<331
. 354
274
374
. 368

.361

. 406

. 360
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between brow and cheek response for each 1i:u. and all
CORRELATION OF DIFFE AND DIFFC CFIG. 8) .
N=103 stgntiflcant scares were hegatlve. fraicating an lnvarse
GROUP 4

relationshio. The scores were correlated bv ccagaring them

TEMFORAL COMBINATION )
1o 13 14 23 24 34 MEAN betwean perlods, resulting in the following temporal

37 -.318 —. 449 -, 495 ~-.359 ~.439 —. 486 ~. 429 combinations: operiods one and two. one and three. one and
38 —. 303 ~. 455 —.,456 -.208 = &34 — . 468 -.397 four. two and four, and three and four. This resultad in six
39 S 660 —u37% -.324 - 33 - 142 . 348 tempvoral combination scores for each item. The carrelation
40 = E1E iy o -.255 = - 575 —. 474 ~.329 obtained for each cembination fell within the range -1.70 to
41 = GET —-.279 -.380 R =x&i -.316 -, 344 1.00 3 score equal to or greater than .246 was consldered to
42 — 475 ~-.258 -.203 —. 143 —.345 —-. 333 - 295 be siantficant in this study. The scores read as necative
43 -. 409 -.37% -.351 ~.2a4 — uaer ~. 468 . B3 numbers due to mnhn inverse relationship betw2en the brow and
44 _ L H5y =l — 553 —.545 ~-.509 -.506 cheex secor=s, indicating strong responzes to the stimult.
%) -2 -.200 - Fe -1 = -.375 -.307 After all tenmporal comblnation scores had been
46 S N e L -, 2783 -D0y - 237 -, 243 determined. they were complled in chart form (figs. 5-8) to
MEAN —~.438 ~.336 -.356 -.282 -.382 ~.379 determine the mean score for each ttenm across all
THTAL ) _
MEAYS -.319 w TEG ey BT ~.292 i -. 300 combinations and tne mean score for =2ach combination with the

ied Into four groups. thres of

coensisting of ten Ltems. Thege mean scores

revealed slgnificant responses to 40 of the 46 items tested.

and sienificant respgonges Ln each aroup to all of the

tempoura: comnpinatlaons. All nmean scores wera2 determtinsd bv
18in tn n igucLor Statignics mlicroconnuter progran Dv
» = - - 3 T 4 1 @ tn 28— =
Of the =& trems rasstea. all but siw 1ad glantifloant

wnich were sianificant, slixteen
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had relatively high scores of more than .350. The ten
highest were items numbered, in descending order, 44. 37, 35,
38, 25, 10, 27, 31, 43, and 32. BAll analyses are speculative
in nature.

Item 44, across all three conditions, had the highest
score of .506. This was the only item to score above .5
level of significance. The statements in the pleasant and
unpleasant conditions were respectively "I can fly through

the air' and ‘'l am a prisoner.'" The concept of freedom seemed
to provoke a strong emotional response, as shown by the
content of these two statements. It 1s possible that there
was an unusually strong response to the unpleasant condition,
which 1s anmong the most threatening of the 1items. None of
the ttems related to reltigion, intelligence, or parent/chtld
relattionships evoked a response as strong as that which could
be viewed as a reassurance of or a threat to personal
freedom. There were several other items related to freedonm
of decision-making, dependcnce on others, and the freedom of
another individual, but thts was the only one which presented
a direct assurance or a direct threat to the subject’s own
sense of control.

The second-hichest-scoring item was number 37, which 1in

the two conditlons read "My teacner 1s pralsing me'” and "My
teacher la criticizing me." The orae Ior this item was .%29.
.77 lower than tnat for ttem 44. The high level of response

to this statement could have been related to the task and the

—-16~

subject’s perfornance. A strong performance on the task
would have resulted in increased confidence, which could in a
positive response to the stimulus. On the other hand, a poor
performance could result in a heightened response to the
statement in the unpleasant condition. This response would
have been strengthened etther way by the realization that
each subject was participating in the study in order to
receive a grade in a bpsychology <class. This could have
resulted in a pressure to perform, which could produce a
strong response related to both performance and the desire to
avoild an unpleasant result Chaving to write a research paper)
by fatling the task.

A blank item. number 35, resulted in the third-highest
score, which was .406. There could be several reasons for
this, as no other blank ttem scored at this level, althcugh
all scored at the level of significance or above. This could
have been an exceoptionally delaved resoonse to item 34. which
read "1 am smart'/"'l am dense." It ts possible that the
unconséious, either pleased or made anxious by the statement
about intelligence, was in essence '‘shocked"” by the following
blank ttem. which had no efrect in confirming the subpiect’s

intellliaence or lack thereof. Whatever tne cause, this was

the enly blank item which evoked any kind of stror

sacored .397. vith The statenents i |

Lem
independent' /"] am very dependent.'" Like ltem 44. this !'s

related to freedon, but in a different manner. The
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unpleasant statement 1s surely unsettling to the ego, but
there 1s no threat involved. The pleasant statement contalins
some assurance, but i1s not as extravagantly worded as item
44. However, the basic concept is the same and resulted in a
similar, albelt weaker, response.

""My teacher ltikes me' /"My teacher dislikes me' were the
statements presented in item 25, which scored a level of
.389. These statements were gulte stimilar in nature to those
tn ttem 37, regarding the approval of an authortity figure.
In this case, the wording was agatln more generalized and less
threatening, as 1in the differences between ttems 44 and 38.
While most students seek the approval of their professors.
such a broad term as "ltke"' or '"dislike' does not seem to
have the same effect when used as an item inplying action on
the part of a professor (“praising” or "criticizing').

Religlous bellefs were a factor in the score for ttenm
1., which stated "Fod 1s alive'/'"tuz 1s dead.'" This score,
. 388, tndicated elther a confirmation orf beliaf or a direct
assault of beltef. In a person of Judeo-Christian herltage,
the statement '"God 1s dead" would have an upsetting effect or

cause a negative feeling of deflance and preparation to

defend one’s bellefs. Hcwever, 1in an atheist, the opposite
would be true. In eltner casa, a bellsf would be etliher
Juesn | nend sunparted whic f 1 suit in a rel fwalsy

strona resoonse.
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The statements "Being different 1is good'/"Being
different is bad'" would depend on the subject’s self-concept
to a great degree to provoke a strong response. The score
for this ttem was .382. This statement could be considered
as peripherally related to the concept of freedom, which has
thus far been shown to be the most powerful 1in elticiting
responses. Also related is the subject’s idea of what it 1is
to be "different,” and whether this difference is the result
of phystcal or soctal factors, and whether or not 1t 1is
voluntary in nature. The freedom to be different within
one s own soclal boundaries could affect response, whether in
the absolute conformist, to whom being different is
unguestionably bad: or an individual of rebellious nature, to
whom betng different in appearance, 1ideas, or capabilities,
would be considered good. This subject would have a strong
positive resoponse to the condition designated as wunpleazant.
and a strong negative response to the positive condition. In
the confornist. the responses would bes oprpostite. It 1is
interesting te note that none of the subjects were reported
as having anv obvious phvsical handicaps, so the connotattons

of the word "d!fferent' were probably based for the most part

on soctal reoles. Iteas= 10 and 32 were wossibly the onlv ones
evokina hiqghly sianificant responses In which the assilanment
oI r k ns 3 i Lr 3Tant 383 Llait n

s

Item 31. "I am very d=clsive' /"] am wishv-wasav
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another which supports the hypothesis that freedom-related
statements result 1in the most powerful responses. It has a
relationship to direct control over one’s life, more so than

the other items. which tend to each deal with a different

aspect of personal freedom. These items seem to be
independent of any political connotations, espectally since
the one government-related item, ‘“America 1s great'/'"America

ts weak" (item 30) reached the barely-significant score of
.274. (.028 above the level of significance.)

A score of .373 was obtained by item 43, “The woman 1\s
kissing her child"/'"The woman is hitting her child.'" This tis
one of only two items which scored in the uppermost ten which
was related to family relationships. This 1item apparently
has some emotional value, which would vary from one. subject
to the next devending on, among other things, how the subject
feels toward children. However, the reason that this 1itenm
did not score higher may be due to the fact that 1t osbviousiv
relates ro someone other than the subiect. It ts. however,
the only very high-scoring item from which the subiject can
easily remain detached, since 1t does not use the highly

T3 SRORY “

personal terms me." or any others which tmply a direct
relationshio to the subiject. Apparently, the concept of the
mother-chtlid Ealat!onsh!o ts suffictent to elicit a strong
resnonse. in fact., this tten scored hiaher than the item

“"Mommv ana | are one''/"Mommv and ] are strangers' used so

frequentlv in previous studies.
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The final ttem of the ten highest scorers was number
32, "My family s very close'/"My family 1is divided," the
only one of the ten which concerned the relattionship to the
subject’s own family. It scored at a level of .368. The
closeness of the fgmlly s unquestionably a very personal
concern, and the only significant stimulus which cannot be
interpreted in any ambliguous way.

Of the 46 items. there were only six which did not
score at or above the level of stonificance. These were
ttems 1, 2, 20, 22. 46, and 15. None of these items were
blank.

"] am a good student'"/"] am a bad student.," itenm 1,
scored at a level of .130, well below the 1level of
significance. This 1s somewhat unexpected. due to the high
scores on the ttems related to student-professor
relationships. However, 1t could be due to the subject’'s
conceot of hts or her standing as a student based solelvy on
grades and study habits. and have little or nothing to do
with the self-concept with regard to intelllgence. Another
reason for this low score could be that it was the first
stimulus presented. The unconscious mind at this point had
not had time to expect or react to a message. This seens to
bz supported by the fact that the response level increased

ovar the deiay verlad. rathsr than decreasing aes in tne lute

Item 2. "Life Is wona=arrul"/"Life ls hard' recelvazd a
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score of 162, LE 1s possible that this statement is too
general in nature to cause much of a response. Also, it is
only the second stimulus, and the enormous Increase from iten
2 to item 3 shows that it 1s possible that the subliminal
stimull took two trials to begin being noticed and cause
reactions.

A ''freedon" ittem, number 20, had the low score of .201.

The statements oresented were A nake my own
dectislons'"/"Other people dominate me.'" The reason for this
discreprancy 1s uncertain. It seems to be very similar to

some of the hlgh-scoring statements, in particular number 31.
However, some slight difference must make a difference in the
way messages are Interpreted by the unconsclious. Perhaps the
difference lies in the Introductlion of ‘*other people'” 1Into
the statement, as opposed to the very definite "1 am wishy-
washy' in ttem 31.

4 score of .232 was obtalned by item 22. "l will
succeed 1n 1ife” /"I may fail in 1life." This is another lten
in which & subtle change 1in wording mavy have made a
significant difference. If the unpleasant stimulus were to
read instead "I will faill in life," the change might have
rezulted In a stronger resoponse.

The final item In the analvs!is, number 46. scorad at a
avel of 243. This ltem. *“The joctor sald there vas

hope'/"The doctor satd it is heoeless.” haz no bearina on the

subiect’s 1ife wunless he or she 1s seriously 1l1l. For this
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ttem, the low score is quite understandable.

The last 1tem to score below the level of significance
nearly reached 1t at a score of .245. This ttem was number
15, which consisted of the statements ‘I have many
friends" /"My friends have all gone away." This 1s one of the
mildest stimull, with a small potenttal to be upsetting. To
say that one’s friends have 'all gone away'" does not
necessarlly !moly a permanent separation or not having ever
had anv frlends at all, and would therefore fail to be
upsetting. The starement 1n the positive condition s an
assunption that many people tend to make 1n their lives and
as such would be reessuring, but not enough to cause any
ma jor reaction.

The scores for each temporal comblnation proved that
there was a tendency for the responses to fall off from
pertods 1/2 to 3/4. This was true 1In three of the four
groups. In group one (items 1-12). the strongest response
occurred In temporal coroinattion 1/4. The resconse in vertod
1/4 was .260, and by pertod 3/4 haa increased slightly to
.287. Thts could have occurred as a result of the possible

delay before the subjects began to respond in a measureable

way, as referred to in the discussions of stimuli for ttems 1

and 2. In 21l othar groups. resnonses started off strengly
{7 eriods 1§ 1 Bore 2id markedlw ariods 4 E
purovose of urina the=e tempcral compinatlons and

comparing perlods was to determine aporoximately how long 1t
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took the subjects to begin responding and the duration of the Another improvement which could be made in the future
responses. This information would be wuseful 1in future would entail the wuse of more sensitive measuring devices.
research when determining the optinmum delay period after the Electrodes could be placed on the other factal nuscles which
presentation of each stimulus. affect expression and make 1t clearer whether a strong
response 1g positive or negative. These electrodes, in the
future, may be able to be made smaller and nore sensitive,

DISCUSSION which would increase their effectiveness tremendously.

A thorough study of the levels of response during the

delay period is vyet another area which could be a base for

This study was intended to prove that subliminal future research. It would be interesting to determine
stimult do have an effect on the expression of emotion 1in whether a definite pattern exists for the reaction time,
normal subjects. While this experiment has supported this intensity of response, and decay of response.
hypothests, 1t is not in ttself a definitive study. Rather, Past studies have shown that the wuse of subliminal
1t serves as an exploratory analysis which is intended as a stimuly have been demonstrated to be effective 1in an
basts for further research. unpleasant condition, vyet this effect does not seem to be

One area which could prove to be an important ground reversible. Pleasant conditlons do not seem to have nearly
for future study involves seuarate analysis of responses in as much effect. Furthermore., all subliminal stimulation
the pleasant. wunoleasant, and neutral conditions. Strong seems to have a very temporary effect. Further research
overall responses such as those which occurred in this study could show why this is so and how 1t could be possible to
could be the result of more than one factor, and possibly stimulate subiects effectively in a positive manner. If an
result from an wunusually strona response in the pleasant effective way of doing this and producting lasting effects
conditlon combinea with an average response in the unplezzant was found and applied prudently in tharapy, the benefite to
condltlon to simulate a moderately significant response or deor patlents could be enormous.
vice versa. Research invalving separate analvsls would solve Oy final ares which could nrovice a wery interesting
this oproblem, while providing a more detatled picture of dimenaion of research would relate to a correlation of tne

exactly what types of stimult provoke certain responses. personality scales obtained in the attitude survey with the
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EMG scores. This could demonstrate what types of
personalities responded most strongly to the stimulation, and
what types of items caused the strongest responses.
Subliminal stimulation remains a somewhat obscure,
misunderstood, and controverstal field of research.
Continued studies In this area could vield useful information
and insights in the ongoing search for a more - thorough

understanding of emotion and its expression.
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