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Absict
I recent times th reltionsip bevween language and music has gamered subsantal
increst (Pac, 2008). The present thesis usd an affecive priming paradig. in which
musical sequences and words were ctegorzed as happy o sad. o decrmine whether
Texicaland musical nformaton o matched affctcoukd actas efetive primes (simulus
congruency), Experiment 1 was a replicaton o previously reported congrney cffects

using auditory presentation of lexical stimuli. In Experiment 2, two words, two short

categorizing the emotional valence of the second item as happy or sad. Experiment 3
‘examined the extent o which affective properties of words and musical chords have an

impact on judgments

properie of the sccond e .. whether it was a word or  chord, o nether). I allof
e experiments, affctiv congruency efects were obsered, suggesing that ffctive
properies can iflucnce the priming of music and words when they are preseied
{ogeter However lhough imilaies wee ound between afective primin of words
and musi, thee were difeences. Fi, esponses 10 the musical sinuli were slower
han thos 10 the word simli. Sccond. in some condions contra, rather than
congrucncy was observd. These suies ar the fist 10 exploe wordmusic afective

priming. In addi

musical and lexical processing.
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Affective Priming of Music and Words

Like
2008, p.3).C p
hich rhythm (and
" These elements
pe aler
(Music, 2005).
Reber &
Eckstein, 2003) vantage point language
X008, p. 3) and i is hoped that th

hesis will contribute 0 this newly expanding area o research.
ing paradigm in which target words

“The present studies used an affective i

andior Vand
2 Experimen 3
Which ealand
i wordchondor ncither. Agin th
weh " varied

inthe
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arole i

words, as

To datc, these goals i

whicl
yet 1o be fully explored. For example, there has yet 10 be & priming experiment in which

béea, o dyin

judgments of

‘which judgments of words were primed by musical stimuli Sollberger et al., 2003). In

Scmanticaly within a semantic decision task. Carrying out such experiments wil give

pri il bemade

ot of music possessthe ailiy o iteract with and influence word

level

investgation

sk

Priming
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I A finding i that P
Typical
words that possess rlated perceptual (e PITCH/WITCH),semantic (e.2
UIRREL/NUT), emotional BUTTERROCK)
and mor
1,2007). chof
2 P Hence,
itis
ered. th 1,200
Types of Verbal Priming
verbal priming; ceptusl
or concepuual
wayin individual will
it datalter time (s wing the.
word fer some time). specific item.
5 and more accurat
Percepuual

Structure of the prime simulus on processing of the target

s (e, lime presented

befe chas th
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effects

n

betsicen the prime and trget (Vaidya, Gabriei, Mont, Tinklenburg & Yesevage, 1999).

With [ P

priming,
responses. Henceforth, the term semantic priming will be used raher than conceptual

the purposes of this th hangeabl

verbal

paradigms (Fischler & Bloom, 1980; Meyer & Schyanevelds, 1971; Stanovich & West,

1979) in language

The term

“congruency’” will be introduced and explanations of priming wil be outined. Then, the

b cd well s the

challenges encountered when attempting 10 merge the reas will b considered. The

L The

Semanic Priming
‘Semantic priming has been exteasively examined (Duscherer & Holender, 2003;

schler & Bloom, 1980; Meyer & Schvaneveldi, 1971; Stanovich & West, 1979). Verbal

udgmens

legal word
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word (¢.£., car: Meyer & Schvaneveldi, 1971). Semantic priming aso occurs n short
contexts (.., word pairs), full sentences, and regular discourse (Fischler & Bloom, 1980;
Stanovich & West, 1979). Explanations for semantic priming effects involve prelexical

i & Holender, 2003)

nd postexical infl ¢ stategies

situation (Klinger, Burton & Pit, 2000).

or unpleasant, L good or bad. That
suggested.
i
1986 Justin & Slobods, 2010
An
igates whet
prime) influences the processing of subsequent stimul
Emotion and Affect
“The terms emorion and afectrequire claification here,as there are sublle
differences i
2003), I addition, di i

A 2000, p. $19). affec s a "
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‘with common examples lstd s sadness, lation and anger. Thus, emotion i astate of

defined as per
term for nd
e I 4, whereas afect
e Pleasaniness or
ectis the
both of which result in an affective esponse from the observer.
Inthe past, L
Inthis x
ded. identifed value, ol
W further affect & Keliner, 2000),
e stimali rath he

“affeet” will be used when describing the data rather than “emotion’

Affective Priming
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For insance,
Whichis
similar
1999), prescating
imulus that o
and ollowing it with !
103 1986 sudy.

Fa bor Powell and

judge the affective connolation of a trget stimulus (.., the word “ugly”) after the
presentation of an affectivly relaed prime stimulus (e.&. the word “hate”) than afer the

the word “low

)

sequent research, priming

dentification of the primes, nor

dimension. The degree of similaity in affective meaning between the prime snd target

Music Priming
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beginning work of Krumhans! . which revealed a
the. Further details
ded i
his thesis.
Inthe music bou
he 1

Stoeckig, 1987: Bigand. Poulin, Tillmann, Madurel & D'Adamo, 2003, phoncme.
denification for sung music (Bigand. Tillmann, Poulin, D" Adamo, & Madurell, 2001),

and timbre discrimination (Tillmann, Bigand, Escoffier & Lalite, 2006). The primes in

language

Bharuchs kig. 1957). 7 the
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bly with

Pineau, 1997;
Bigand ctal., 2003)

lows for the
igation oflst

individual's abilty 0 process and evaluate music.

Another area i music priming research involves harmony. Harmony is

inded pichs

2000, p. 196).

chord,other in-key chords, and finally out-of-key chords. The harmonic priming

paradigm. Harmonically elated fems act
ot prims, b Histeners without formal
4 iy lfe
(Bigand & Poulin-Charronnat, 2006: Tillmann, Bharucha, & Bigand, 2000,
y
prime. The ly asked

make a binary decision as 0 whether or not & arget note “fits” within the given context

(g a




one paircan be also morc harmoniclly reated than another pair
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Bigand,
Madurel, Tillmann and
judgment
8 harmonically
participans asequence
pressing
key. i the
upper and bass of the chords i
itch
from each other i the sequences
witha
it one. Judgments e
arget tem. The authy el
via “This both
musicians and untrained listeners.
. Tillmann,
Bigand, & Pincau,
Bigand et al, 1999) Tillman and
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seqr Ge. =
The task King jud possible
thelast chord of acoustically
pressing
processing of dditonall
| Pt
the top of the hierar
“The fndi
A Inaddi
level
(Bigand & Pincau, 1997; Bigand et al., 1999; Tillman et al., 1998; Tillman & Bigand,
2001,
bow
A . Bigand. Madurcll and
processing. invocal

Inalexical
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betuveen semantic and harmonic reltedness suggesting that music plays arole in

thesis, as

Semantic contexts in lexical phrasing.

Semanti information inlanguage and music diffes greatly in it inherent

Bigand, 2001). Furher i

with

‘which is conceptually sound - what notes “ft in” with other notes. Semantic information

i language, however, is very different in that semantic information is arbitrary and

1999; i
associate the words “dog” and “leash” with cach other, then any meaningful elationship
betwcen the two i los. Music is much more robust n tht, within Western tonal

language th The

is suitabe for borh music and

response.

he

1998). I music and words invoke similar affective esponses, an increased understanding

of be obtained ch chords and

effects will be examined as wellas expectancy mechanisms.
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Congruency
stimulus may
eyl Iy happy
words)or war Response
1986; Fazio, 2001). In lexical udies, the

congruenecy concerns the detected elation between words (i YES, they are elaed vs.

VES, the target s

Word vs. NO, i

s nota word). A congruency relation speeds up posiive lexical

responses YES a word and

responses for unrelated trials (., YES a word,

el P task and the
textual

i the musi

domin as well,

facilitae responses ust as with lexical stimuli however, thre are various ypes of

“The majoity of
‘eltedness on onalty, athough timbrl feaures (Tllmann e L. 2006)as wellas
intnsity (ampliude: Bigand e, 1999,

Mostmusie prming researchhas usd the sensory consonance sk, wherehy

dd ones are used dissonant targets

Individuals are asked 10 decide whether the trget tone i in tune or out of tune, The

s yp I
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006

it " o activation A

the target type. ly

e, relatedness

(Bharucha & Stoeckig, 1987; Tillmann et ol 1998). I these cases, the prime’s influence

increased
observed
b |
result
Duscherer &
Holender, 2003; Holender, 1992).
The Tl I efteats

canno be reduced 1 the sole influence of congruency effects, This point was

e Iy useof

layed violin),in

Uniil this




st Pimingof Mosie snd Words 15

Study was published

thatinvolved a

possibiltes were likely to overlap with th factor of interest (YES or NO musical

Interpretaton of
Bharucha kig. 1987).
ing YES. ponses. Chord
processing was e

context in comparison o when it was less relaed. In addition,the strengih of the.

Wil emotional

Wil the effects

Explanations of Priming
Spreading Activation

congruency effects, Early studies of spreading activation by Collins and Loftus (1975)
outined several assumptions of semantic activation. When a concep i processed (or

stmulated), activation spreads out long the pahs of the network in a decreasing

sradint, The decrease is i th of the

ks in the path. Th ¢




Activ Primingof Musie s Words 16

" d. The longer a concept y

hearing, or ehearsing i) the longer actvation s released from the node of the concept at

afixed rate. I addition,

pos “This assumption implies that

from other

The semantic (onceptual) network is organized dlong the lnes of semantic

similarty.

willall

i It

interlinked, despite the one property they have in common. n these erms, semantic:

Jated In

various Kinds of ntersectons that are found during the memry search.

Roughly

speaking,

ally upon their it h

( whereas if prime and \

0. Affec
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10the target.
(Hermans, De Houwer & Eelen, 1996). thereby reducing the time required for the
IFthe spread of

yder, 1975) and if it is

1991), Whether an

unt ed. spread

activation is assumed 1o oceur without a erson’s awareness or intent, and o be fast-
acting (Neely, 1991; Posner & Snyder, 1975).

1 the

Chaiken, Raymond, & Hymes, 1996). A

prinary e

Bower, 1973) and fal o produce faciltation for every affectively related target word. In

fact,

. Robnagel, &
Musch, 1997), sothat a spreading-acivation mechanism of limited capacity secms

unlikely.
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character of n

addition, the simulus-level vrsion implies a highly general effec of spontancous

judgments based on them.
Expectancy

c

arget prime. The expectancy.

for priming. prime item and i

participants’ control,

the case of simulus-level accounts,

i ofthe predicted evaluation of the arget in the case.

1998,

participant’ strategic and

1975). I the context

o Jicit though untesed,

asynchrony of 300 ms

n
P
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et al. 1996; Fazio et al., 1986)

Affective Priming in Music and Words

Sollberger et .

; argets. Paricipants were asked to evaluat the affective valence (i.c. positive or

negative)of visually

priming iems.

P target words. Congruenly p
words

» g Inadditon, it

the

bya congruent

word pair (e.2. La

imilar findings when chord density ws held constant (.. all presented items consisted

single music

v

2009

Semantic vs. Evaluative Categorization
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words and

i acarc, severst st il o

lexical access (Klinger et al. 2000; Spruyt, Hermans, De Houwer, Vandromme & Eclen,

2007).1
L cthaps semanic

judgments do not influence affecive judgments and vice versa when an individual is

ive to one orthe oher. Howener,the present research will tiempt (0

instructed be
a hrough

i with arificia

o contrast materials (nonwords and single musical notes).

categorical and lexical propertis (Spruyt et al. 2007). Recent studies wing lexical

features.

Consider, or nstance, Experiment & of Klinger et al. (2000). In this study, patiipants

[
) and Giving vs. non

Jiving) Inaddition, Klinger et a,

sk paricipanis was asked ets on the basis of

nake animacy judgments.

s was asked to

their valence, a second group of paricp

ical stimulus materials were used in both conditions, Klinger et

Despite the fact that ider
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ets on the basis oftheir valence. Smila resuls were reported by De Houwer,

Hermans, Rothermund, and Wentura (2002). Using visual primes, these researchers

" of the

valence of the targes, b

(Experiment 2). Likes

basis

. 2 3.0r

readily obtined

e targets on the bsis ofther valence

imila findings were reported by Spruyt et al. (2007). Paricipants were shown a

@ es and trgets. The target

complex eal lfe scenes. The task was to alegorize the pictures s positve or negative

the two types of task

features, Additonall

Ineach of the st d affectivel

¥ resuls, several the

' (¢.2. De Houwer et .
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2002; Kiauer & Musch, 2002: Klinger e al. 2000). According to this account, affective

3 ctvate the

¥ ent that it becomes easier 1o

encode targets with the same valence than

15 with a different valence. Ths,the

would make the

regardless of th task dircetive (Spruyt et al. 2007). A categorization levelaccount of

e other hand, fits

e According to

his aceount, a ir

& Musch, 2002).

ding) e aie

priming effct s readily obtained with the evaluative categorizaton task, but fails to

" o the hypor

acategorization

De Houser et al., 2002; Klauer & Musch, 2002: Klinger et al. 2000),
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A crucialdifference between evaluative categorization tasks and semantic:

" ‘

unpleasant, happy and sad)inthe evaluativ categorization task, whereas selective

atention e bird and
times. Converse
likely o
Current Studies
items e
both negative) with e other

diffrent sets of-

tas well

pairs. It

informational
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i i y 3
1998), pos Ths,
investigation
s chords and
notes).
Experiment | investiga
of afect pe
L duced
words and.
“happy’ or “sad two buttons

on  button bor. The design of the study was similar o revious affective priming

1. 1986). b

etal., 2003) or visually presented simuli (De Houwer et al., 2002) It was important,

however,
s i .
Furh it was ofinerest
Tonger
1998)
of emation, i lexical d

pr with pairs of words i responded
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happy’ or ‘sad” pressing
(2003) sty
1. Additionall
h
prime-target
nE 3,
s i chords dit was of
merestas

dimensions, 1t has been found tha affective stimulus processing is reduced when

participants ch as categorical

1.,2007). This i of par

periment 1) across word

2)and .

of word-nonword, "
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be faster dand 1 1 as the aff

consistency (f any) between the prime and target (Klauer, 1995).

E 3 built upon Experiment 2
. musica chords nd The ask
button i thetarget was x i otcora
. Essentill “real and
“anifical
of pons
“The same words
1 were used i B

assure an adequate amount of exposure 10 cach simulus. The purpose of Experiment 3

predicted th would be word-

pes ., word-
word pairy).
Experiment |

Tt was expected that individuals would respond faster when tems were

ngruent. The purpose of

Experiment 1 was o replcate past emorionl priming studies consisting of only words o
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hearin B 2. Furher, Experiment | also

Served to determine whether these congruency ffects could b realized n an auditory

than visual ethodological approach in

other sudis (as seen intheliterature; ., Fazio et ., 1956),
Method

Participants. Thirty-two undergroduate sudents betwen the ages of 19 and 26

2,45, S = 3.43), from the Memorial Uniersity commun

years y participated in

the study. Al individuls were native English speakers, gave informed consent to

dix B)a participation. Most
(39%) ofthe participants were right handed.

Stimuli, Words were synthesized using an Apple Macintosh computer and Logic

Stud 1BM comp ™1 was used

o run the experiment. Al words were extracted from a large lst of norms (Bradley &

Lang, 1999) and 48 sad words.

Appendix O Rated of
Stimuli, Words with a high arousal rating (ranging from 7.3 - 9.2) and a igh valence.

rating (63 -87) d 0 happy words. & (ranging

from 7.5 -9) and a low valence ratng (ranging from 2.6 - 1.1) were used as sad words.

The “Alex’ voice, fac 05 X Leopard,
Al stimuli were presented binaually via Sennheiser HD-265 headphones. The

timuli were generated from sored ra iles by a Tucker-Davis System Il 24-bit DIA

converterat 2 kHz a

dB) viaa TDT
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buton b 4103 TDT parallel

4 1 ms. The clock and stimul

rigger. Response times were measured from the onset ofthe stimulus, 50 include the.

Design. The experiment was a2 prime affect (Happy v. Sad) x 2 target afect

(Happy . There were 48 trials "

words and 48 sad words. Twenty-four happy words and 24 sad words were used as

primes. For each of the primes, 12 happy words and 12 sad words served as targets and

o words Each happy or sad

G-, Happy-Sad) was randomized within cach block.

,.

P s

24 cm away from a computer screen. Once scated, the partcipants were told that they

would that was

presented importance of a
fast reaction o th test stimuli. Each partcipant was given four practice tias

f onsereen A, In each

el you will hear two words. Aftr each pair of words s presented, please respond as
quickly as you can by pressing the [LEFT/RIGHT) button i you thought the second word
was HAPPY. Alternatively, if you thought the second word was SAD, please press the

[RIGHT/LEFT) button. Please espond s quickly as possible 0 cach item paing.

por within 1 or 2 seconds in

1o take a break afterthe 24th trial

total and you will be given the opportuni
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[rep— "
whichcmosion. Th prope rsponse forcach uton was
| i i rspome
| i "
compuee e o ghii]
| forsad”
‘ Results
8 ‘happy or
r— 10% o e,
! and xchded
from il aalyes 2 e o

conditions (Happy:-Happy. Happy-Sad, Sad-Happy and Sad-Sad) are shown in Table |

and Figure |

Tabie |

Experiment : Mean Respose T o) Standard Devaions Across Emorion Vlence

Happy Harpy w0
Sty s
Happy Sad o013

Satsoa e 10
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Nan
As can be seen inthe table, the fastest response times observed n the emotion
' variance
(ANOVA) prime.

F(1L31) = 16,62, MSE = 35,920, p < 05, d = 63 Post hoc comparisons using Fisher's

fuster than the

Happy-Sad (p = 006). A

for both Happy-Sad (p = 008) and Sad-Happy (p = 009) conditions when compared to

859).
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Figure 1. Experiment 1: e Response Ties () Acoss P-4

et At i, Eroc b
St o ofhe e,

Discusson
Experiment |
Hieraure, Alsoof ’
A was found,
prime and arge han dissimilr pais.
c i SadSad
responded o faster t iy ¥
aal hin, llnes) that
congenent with th prime (c.2. v
 prime = lless: “This finding
& Museh,
2002) and s been replicated witha variety of difesen primes.

Response times inthe currentstudy were well bove th typical response times.

reported (Klauer, 1998; Klauer & Musch, 2002). It s probable that the increase in overall

past
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msof n the sl to
a . spoken

ds Furth dlessofthe discrep

widr ange of respos han
previously reported.
Experiment 2
Experment 1 " be
. Experinent 2

whether musical
affeciveprimesfor exical stimuliand vice vera
Method

Paricpants Fory undergradute students etween the ages of 18 and 25 yesrs

study. 3

they were tested fo tone perception defi

s using  brief version of the Montreal Batery.

of Evaluation of Amusia (MBEA: Delosis Limited, 2009; Peretz, Champod, & Hyde,

2009, Relevant info der, handeds i
Appendix

o), instrucion.

Al p

“The participants chosen for Experiment 2 did not participate in Experiment 1. All



T
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paid a nominal fe for thei participation. Most participants (81%) were ight-handed.

Preaest Prior st
sample o partcipants. Seventy-two musical sequences were raed by seven individuals

1 y happy ]

wsinga Liker ging

at were used had 100% rater ag Happy/Sad, with 95% of

the L with all sequences

included.

alsoused in

Stimui, The word simuli that were produced for Experiment | wer
Experiment 2. Twenty-four tones were synthesized using Logic Studio software (C3,

C#3. D3, DI3, E3, 3, F43, G3, G#3, A3, A#3, B3, C5, CHS, DS, DS, E5, FS, F#5. G5,

G#5. AS. A¥S and BS) according 10 3 equal-empered tuning ranging from 103.8Hz to

dix E for

12445 He in m
five note events. The

The 24 happy musical

E e and
tempo. Th duraton of d 105 5in

lengih, The. descending interval and
155 The .03 B hada

decid

lengih of 15 sustain (it

ired). The

fests that the lower notes ended 00 abruply 10 produce the sad affect d

imbre used n this study was that of  typical concert pian. The apparatus was the same

asin Experiment 1|

wsedin Experiment 1
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Design. The experiment was a 2 prime affect (Happy v. Sad) x 2 arget affect

(Happy v. Sad) x 2 pime type (Word v. Melody) x 2 target type (Word v. Melody)

in total Twenty-four happy words, 24 sad

words, 24 happ A primes

Each of the four blocks used 6 happy words. 6 sad words, 6 happy musical sequences and

6sad w . Each

the prime. =

primes for halfthe paricipants became the tagets for the other hlf. Order of condition

(ie.. Happy Music: nd

headphones at a comfortble volume level

Procedure. A similar procedure to Experiment 1 was used for Experiment 2. The

both word

stimuli and mosic stmuli

i 24cm away
from a computer sreen. Once seated, he partcipan was verbally given brief nsiructions.

hat he or she would be listening (0 two sounds - cither two words, iwo musical

-

appy Heor

a fast reaction
o thetestsimuli, Each participant was given four practice trials, with each trial

demonstrating a different setof possible tem paiings (e wordn
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will hear  series of words and musical sequences. Each paiing may consist of two

words, wo musical sequences or a word and  musical seq

nce. Afier ach paiing.
please respond as quickly as you can by pressing the [LEFT/RIGHT] button i you

thought the second item was HAPPY. Aliemativly, if you though the second item was

0 EFT] button ckly as possibe to

e- Responses should oceur within 1 or 2 seconds of hearing the itcms.

intotal and you will y break after

every 24 rials”

Each paricip her cedin

front of hinvher. Throughout t

which button {0 pess for which emotion. The proper esponse for cach button was

o itself just bove cach » “This response:
layout t i
comp masked it ins appy or [rightcf]

forsad”

cipant e

questions: 1) In your own words, what did you think the experiment was about’; 2)What

do you think was What was our

he question? I was of nterest whether participants could corrctly gucss the hypothesis

of the suudy

Appendix F). Participants were believed o be knowledgesble ifthey reported a
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sad) P congruent

Results

‘experiment. The mean number of instrumen-years o instruction was 1.7 years (S0

), I 1

cight percent 19%
music maj 20 had

relatively he

connection between music and language was being explored.

times g

marked as incorrect and excluded from all analyses (1.6% of all responses). Three

pariciy above thei demographi

performance data were included in the anaysis.

forcach of

Happy. Happy-Sad.

‘Word, Word-Music, Music-Word and Music-Musi) are shown in Table 2
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Eperiment 2 Mean

P
Contiions -
et s e

iy Hapey Wort o weas an

Azl ‘Word-Music 1695.73 65684
e [ s
sk M o on

Sut iy Word ot a2 mas

praes o
Wort M 206 s
- s sinas
Maic Mk 205 e
Wort-Word so01 s

! Word-Music 201934 7592
Mk Vord s oz
Mk s 0 o
Wort o w0 s
Wort s o .
e s 200
Mk i s

vew

Fin it .

Slower than in Experiment 1 (4 = 1537 ms and M

spectively). This is ot

Ths, there was



3 certain amount of task switching required. I addition, it can be assumed that

esponding quickly to musical stimali s not something usually &

contrast tothe everyday task of quickly decoding words in everyday conversation. Of

interest was the observation of faster responses with congruent e than with

incongruent tem pais, and aster responses 0 word than to musical targets. Indeed
overal, word tagets were responded to faster than music targets (M

350 ms and M =
1943 ms,respectively),

As can be

pairing condition were Happy-Happy and Sad-Sad tems (M = 1,469.84 ms and M

incongruent pairs (Happy-Sad: M = 1,639.41 and Sad-Happy: M= 1.575.61). Across item
types, Word-Word (M = 1,049.94 ms) and Music-Word pais (M= 1.2

ms had
faste response times than Music-Music (2.048.00 ms) and Word-Music pais (1.837.18
). suggesting that word targets were responded o faster than music targets
A2 (prime affect) 2 target affct)

measures analysis of vriance (ANOVA) was performed on the response tme data

Neither the main effcetof prime o target affcct was significant (F(1.39) = 1,05, MSE
180609, p = 31, d = 067 and (F(1,39) = 60, MSE = 21575, p = 44, d = 062
respectively). There were main effeets of prime type (F(1.39) = 77.76, MSE = 71915, p
o

49 and arget type (F(1.39) = 1400, MSE = 751685, p < 01, d = 54) with
words being

encrallyresponded o faser than musical sequences. Collapsing across tem

prime and arget valence such that the congruent pairs
(Happy-Happy. M = 1470 ms; Sad-Sad, M = 1,463) were responded to

ter than the
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incongruent conditons (Happy-Sad, M = 1,639 ms; Sad-Happy. M = 1576 ms),

replicating Experiment 1.

main effects or 2

xception of the target vallnce X prime ype interaction (F(1.39)

3965791 p < 01.d.

156)snd the prime valence x targe type ineraction (F(1.39)=501,

MSE= 15

7. p<.01,d = 46). These ineractions can be subsumed into the discussion

of the 3-way interaction, below.)
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Times () o Each Targes Valene

Figure2
Eaor bar are sandand e of the mean
On eloser inspection, a congruency effect was only found when musical

2). This comes out in the anal it

u 2

» . target val

37). Inspection of the means showed tha there was a

MSE=34072290.p < 01.d
1 L

- =612 =2,
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2319 ms)). However, e an apparent

effect, rather Inother words L

esponses than congruent affects (Fisher LSD-- Happy-Happy (M = 1,269 ms) = Sad-Sad

Happy-Sad (M =959 ms). The lef halfof

(21314 me) > Sad-Happy (M = 983 ms)

Figure

pa were th target (co This
pattem was essentialy the same whether the prime stimulus was music or words, thus

here was no significant four-way interaction (F(1.39) = 3.85, MSE = 99,450, p = 06, d =

).
Following the compltion of the testing, cach partcipant was asked (0 write a few

was sbou?”

items was important, 35 participants (87.5%) understond the emotional agreement

and the topic ofinterest was

emotion within music and words,

Discussion

‘Wond stimali were tesponded o faster than musicalstmuli, which might be

i ed faser than musical

2006). In additon, it i

e, Mitchell, Leonard. Morton & Blai

stimul (Bl

nther affect by vitue of their

meaning. Third, the individuals who participated i this experiment were not musically

17 years of

have processed music slower simply due o less exposure. It would be of interest to




= ppear in

Solely musically trained paricipants

For
wd hows i
findings
domain as well
Inthe
[ h
they d !

Study by Arch and Marks (2003) the partcipants were exposed 10 sries o tones at

" s louder than
Paricipans
when olher tonesof i udgmeas,
Parker, B with“good”
masica seections before “had ane and vi ers. Goodness was deined s scady and
withpically i
inds and pefec i ! "

inor scconds and diminished fifths ever-present. Participanis” evaluations of those:

B 2. Happy-Sad and

Sad-Happy pairs were processed faster than congruent pairs, which i aypical of past
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findings in the litrature (Fazio e al. 1986; Fazio, 2001). Interestingly. in Experiment I,

Perhaps a shift in these Word-Word and
i ctvely sad word
Py 3 L and viee versa

dditional " -
the target word. The stimuli

d no stimuli were neutzal. It s possble then,th

item. The results

(2009 in tha,
Inadditon to

Howeer, musicalsimali primed by words did show a congruency eff

s that had not

hesis. B

2003,

have Thus,

conditions under which congruency o contrast arc obtaned.
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P propeties of
‘music and language exist. The challenge, howener,in examining the interrelation of

" Wit this in

o, 0 under

With music and

be explored within semantic priming.

Experiment 3

To claify liersl

meaning of the stiml

Experiment 1 along with musical chords. nonwords and musical notes. Nonwords and
musical notes were used s contrasts o teal words and musial chords. Real words and

s, whe s and

1971,

association with other notesor chords around i. or instance, i a C major

chord s played and lyis the C fayed. but it is slso

Asimilar association
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asthe

i
major chord has a C note as s perfect ifth. A way o dissociate  chord from a note as

neither the chord's tonic, (e.£. ). perfect third (¢ £, ), or perfect fifh (e.2. G).

chords, a purposeful level of dissociation can be anslogous o thelimited reltionship

ind nomword: i usical

between

the stimulus
be

evalusted on a semantic or meaning-based level. Following Crowder (1984), major

Ao e

a a5 well ma
ihough
propertesofthe arget

Ge.isthis wasofntrest s

congruency or incongruency of tems affected the individuals” response. There were an

Method
Particpants. Fory undergraduate students between the ages of 18 and 25 years

9). from the Memorial University community who had not

edin s Land 2 P s
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tone perception deicis using abrief version of the Monireal Battery of Evaluation of

Limited, 2009, Pe 1..2009),

‘normal hearing and none reported having absolute pitch. All individuals were native.

their participation. Most of participants (904%) were right handed.

Stimuli, Words used in E s
1 and 2. Nonword:
(e

. however the
srings were ble. The word lst was eq

“The single notes

were dentcal 0 those
s n the presious xperiments.

The 24 maor and minorchords and 12 single musicl nots (3. C#, D3, DA,
3.3, 43, 3, 3, A3, AV and B3) syesized for the experiment, allwith a
andand concetpano timbr.

Design. The experiment was a 2 (prme type) 4 (target type) repeated measures.

with them). Thus, affect was nested within the meaningful simuli, There were 96 rials in

totl. Four sets 24 words,

2 2
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musical notes. Four diffrent conditions were randomized over rials. However, only

words and chords served as primes. Twenty-four happy words, 24 sad words, 24 major

chords and 24 Target pi

of 8, with a happy word. a sad word, a major chord. a minor chord, two nonword and two.

hree tmes. periment 2.
ber of Word or Chord

" —

cd was oot wasitihe

i hatchord e, fa D ma played,
Db o0 A), Word-Word, Word1

Procedure, Paicy i

2 h

he experiment would proceed. They were asked o read the onscreen instrucions,

which

timulus. Pior 1o the beginning of the actual xperiment, eight practice tials were given

consisting of two happy words, wo sad words,

as primes, and a happy word,a sad word, 3 major chord. a minor chord, two nonwords

ol rials began.

she understood the experiment,the cxper
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a series of words, nomwords, musicalnotes and musical chord pirings. After cach

” . EFTIRIGHT]

item was a word ora chord. Alternatively,if you though the second item was not a word

ord, EFT] button. If with the

you are hearing, chances are that s  nomword. A musical note is ot a full sounding a5

- .

pairing. There a

total and you will be given an opportunity o take a break after every 24 rials.

front of them.

target stimulus I "

he or she There was

the computer

ncither.”

Results

‘experiment. The mean number of instrument-years of nstuction was 2.3 years (51

6 it 1. not Fony-

2%

considered themselves a musician or music major.
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Chord/Word or Neither was chosen). Overall accuracy rate was 91.3%. Response times

Jyses (4.1% of all oot included i
accuracy rate).
i
chord, nonword. e NOVA was
and
el wi imuli. Second, in onder
" el

their own. Thus, the second analysis was 2 prime type (word. chord) x 2 gt type.

ord. chord)

Chord-Word, Word-NonWord, Chord-NonWord, Word-Chord, Chord-Chord, Word-

NonChord and Chord-NonChord) are shown in Table 3.

Tave 3
Experinent 3

P Men

Word Word w216 s
ChontWord wss s

Word Chord a5 2w
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Chort Chond s e
Word NoaWord 634 25728

Chord NonWiord s 01as

Word NonChord s

ot Nonhord s

-0
= 84678 ms) thi

Experiments | and 2. Thi

i 1 within the

Experiment 2. Addiionall
ere rather than an affective judgment, which perhaps changes the speed of processing
the target

the Word-Word and Word-Chord conditions (M = 762.16 ms and M= 756.45 ms,

) word primes with “real” were responded
o fastest "
fcant main effect o found, F1,39) =

. MSE = 2498349 . p < 001, d

54, however, there was no sgnificant main effect

of prime type, F(1.39) 3409,

13,d= 07, A graphical depiction

of the data can be seen in Figure 3.
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Fisue 3. Experimen 3: Mean Resporse Time () For Ech Taget Type Acuss Prine Type. Enoe brs

s andand erorof he .

78645 ms; p < 01). Ho

inthe €1

was matched,
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responses were. ch. Interesting

bettr primes or the non-meaningful stimuli than did words Gallp°s <.03), Overall

fons, regardless o the prime type.

Within

Figure 4.




NonWord/NonCt hical

depiction of the data can be seen in Figure 4.

=41 and

Main ffects ofprime type (F(1.39)
congrucncy (FUL19) =492, MSE = 23.178.p = 02.d = 36 were significant. Congruent
ems (1= 75639 were esponded o fsterthan ncongruent ems (M = $22.8), The

efect of taget type (F(1.39)= 67 MSE = 168, p = 79, d = 054) was not sgnificant. A

significant (F(1,39) = 1.§7, MSE = 29,465, p = 23, d = 035). howexer, an interaction

39)=22.12 MSE

13648, p= 001,

4= 56). Word-Word (M = 787.14) and Chord-Chord (M = 793,89 iems were responded

1o faster than = 887.12) and Chord-Word
Graptical =736
an pies (M= 841,39 i the

T he ight

dinection, the Chord-Chord pairs congruent pairs (M = 763.78) were notsignificantly
diffeent from the incongruent pais (M = 810.12).
Discussion

“The paricipant et item
was a word, chord, nomword or nonchord. A stimulus ype congruency effect was found

with

chord). fillers. b
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prime. it

regarding the responses (0 notes.

found.

the nature of

“The results of Experiment 3 suggest tha the affective priming effect may not be

Inthis swdy.

. affe

priming emerged when two congruent words or chords were presented. This patter of

10 the task,
Consider, for

as Bargh et . etal. 2000). In

hese task 1

judging ther
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Spruytetal. found th

the current

visble

dgment ask. Additionall

domain;the Spruyt et al. (2007) study used visual images as theirstimuli
General Discussion

Experiment 1 replicated previously-reported affective priming stdies using.

lexical il . with pairs of
.
Experimeat

fiecively

» han

music when the

e, The goal of Expeiment 3
"
itis pleasant or

unpleasant. The resuls o this study demonsrated limits on the abilty of words and

ficant
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differences were only found when words were used as trgets. The implications of these.

resuls are summarized below.

s now b

i nd procedural &

1200 0B
experiments. words ¢

2003). In that sudy was observed

- berger et .
if an affectively

heoreical music
todi be

required for such prefeences (Zentner and Kagan, 1998). Similar conclusions were.

drawn from a Tillmann et al (2000)review., in which evidence that ulture-specific

I knowleds s music

and therefore becomes mentally represented.

Contrast Effects

0 of contrast

prejudices, for
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In
e view, actvation spreads from valenced primes 0 concepts elaed in valence, causing
priming effects i evaluations. In this account, spreading activation can explain only

lation, not contrast, "

heir view. He the other

argued that actvation might um into inhibiton for the weakest primes. Regardless.

ina varety of capac

varietyof v . s feedback,

L
Spruyt, 2009).

Hedonic contrast effects can help to explainthe reulisin the Word-Word and

B 2a &
hings are ratd more highly i they follow had things than fthey do not. Negative

Ina sudy by Arich and Masks (2003),

experimenters exposed participants 0 seres of tones at o different requencies

(50012 and 2500Hz). I one condition. the low-frequency tone series was louder than the

high I the other condition, Participants judged
‘amoderately loud tone s softee when other tones o s frequency were loud than when

other tones of s frequency were sof.
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E pa
i
Thus,
the target word, and vie versa. Additionaly. presenting a musicalstimulus and
e forthe

target word. The stimuli were only affectvely happy orsad, and no stimuli were neutal

s possble then, tha thre were clear contasts between the (wo e, making a more

et tem. with
1. 2003)in h
perhaps the prime.
it of word.
music stimuli n this conditon.
nE
1 does ot sppear to
.
effects lcanbe
fered the study that faster

response times were obtained independently of explicit music knowledsge. That

with cach. This find that perhaps
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the majoriy of

participan

“The goal of Experiment 3 was o obserse affective priming within a semantic

ud K i
o h 1
2007) (2007) swdy. & of
i s, The firs. p
valence, were
le. Inth
rectangle. In th
heir valence. I "

256% ofthetials. Thus, the affectve dimension was relevant more often than

he i (hereatter 75%

paricp

o affective evaluations based on the tial conditions.
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features. The latter p e
— n " 1. (2007) esablish nterp
Using their
thodol I nd -
s of
ch

whether the second

presented was ither eal (... a word or achord) or artficial i, a nonword or a single

sk

unpleasant).

I the Word-Word condition,an affective congruency effect was observed, with a

hord condition. Such find

focused task. The

however,asto the robustness of such an event in musie stimuli, There is considerable

evidence that
‘major chords (Cook, 2009). The inheret “tension” of unresolved chords is among the

‘mostsalint features of three-tone chords, prior o the issue of the type of modal
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resolution.
is

oceurs tha semitone.

decrease deed, it is well known in

minorrelative to major chords, with complete omission of the “tension” chords) that

Inthe case of E 3
participants
prime or 1
ool
bt Lancu, Gilboa, Sarel, Mazor & Amir, 2007;

Cook, 2009 Crowder, 1984). Crowder (1984, p. 6) commented on the happiness of the

i i dervative from
it grater aturaless i the physicalnaure of sound... I  sense, we ear  major
@
comorativefevelof
Iaer re-cxamined by
Crowde produced
™ s being

‘exposed to.a major chord, in comparison 10 a minor chord.

Concluding Remarks



- @ 0 /TR
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Thep Y

priming effect, which difers from the vast

sjority o other studics. Sollberger et al.

(2009 for P (1986)

p ly. Further were the fist 0

Happy-Happy. Sad-
Happy conditions). Also noteworthy is the fnding that affectve propertes of words and

jude Experiment 3 served 10

present

domains, which

examined was the

question of whether affective propertes of words,non words, music chords and music

nates judgment task.

music domains,
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the study of

o the listeners" tonal knowledge. Tonality is a way of organizing a musical scale so that
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di ord i in is distant from
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varying relaionships between notes and chords based on their tonality.
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Kessler, 1982).

hierarchy

played the first six tons of  seven-tone C major sale, Listeners with the greatest

Westem music. h
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Appendix B
RESEARCH PARTICIPANT CONSENT FORM
Mok Rt S i of vt

e e 1 ol
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Memora Vst of Newtootind

muskaudiory sk

i, e epond v gkl oncnby g e LEFT bty hought e s
et HAPPY. Alrmtivey, f you thoaght he sccond em was SAD, pese ress the R

Benefs ot nfividal Noe.

Compensation You will eeive $9.30 per o o paricpatin

100,
et t ny ime unl h e o the experimental esion.
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Icehhmun ca o by kphane o 737 5368

HAVE HADTHE OFPORTUNITY TO READ 113 CONSENT LI, ASK QUESTIONS
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Appendix €
Happy/pi 12,003
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Appendix D

Personal informaion questionnaie used in Experiment 2
Subject #

Instructions

Iy to you. All will be
collected anonymously

Gender

Male Female.

Age (in years)
n2s

1821 2629, 30 or older.

Level of Education
High School Some College.
Graduate.

College Graduate___ Some.
What is your native language?

Do you speak any other languages?

Yes No.

It yes, what language(s)?

Areyou
Righthanded? Lefihanded?

How often do you listen to music?
Mors a2 s e o,
Less than 4

12 hours perday__ 45 hours per

5 hounsper week.

Do you play a musical instrument?
Yes No.

Ifs0,
Brass Instrument ¢, tuba, rumpet)
Percussion Instrumen (¢.., drums, glockenspiel)

Siring otrameet (.8, v, piancy

Woodwind Instrument (.g.. lute, clarinet)

Voice
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Other
cars have you been playing your instrument?
46 years 7.9 years 10 yearsor
How often do you play your instrument?
Daly 36 times aweek__ 12 times a week. . Rarly
Have you received any private training (e.g, one-on-one)?
Yes No.
0o o many years were you privatlytaind?
13 ye 46 year 10 years or more.

Hareyou v publicyperfmdchock o spele?
Solo

Have you taken any post-secondary courses in music?
Y No

oty

Do you consider yourself a musician?
Y No__

Thank you for flling out this questionnaite.
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Appendix

Happy Melody

Sad Melody

Joo example)
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Appendix F

In your own words, what did you think th

experiment was sbout?

‘What do you think was our

wifc question?

What was our proposed explanation or the question”
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Appendix G

Nonword stimul used in Experiment 3
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