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Abstract

The objective of this research was to utilize both behavioral (response times) and
psychophysiological measures (ERPs — N400 & Pre-response Positivity) to uncover the
cognitive mechanism responsible for the evaluative priming effect (spreading activation vs.
response competition) by controlling for semantic influences. This research project examined the
evaluative incongruity effect by controlling for semantic influences in two separate studies. The
first study kept semantic associations among word pairs completely random, while the second
study controlled for semantic associations by either pairing words from the same semantic
category (e.g., animal-animal) or from different semantic categories (e.g., animal-person).
Participants completed an evaluative task by indicating if the second word in the word pair was
good or bad. Although the results from study 1 did not show a significant behavioral evaluative
effect, the response competition mechanism was supported by findings that showed a marginally
significant response-monitoring ERP component (PRP). Response competition was further
supported with both behavioral and psychophysiological findings in study 2. The results showed
a behavioral evaluative effect, where participants responded faster to evaluatively congruent
word pairs than to incongruent word pairs and also found a significant PRP. The N400 was not
found in either of the two studies and therefore did not lend support for spreading activation. The
findings from both of these studies support response competition as the mechanism underlying
the evaluative priming effect and question the possible role of spreading activation. Future
studies should further explore the comparative approach by varying word pairs on both a

semantic and evaluative dimension.

vi



Table of Contents

ACKNOWIEAZEIMENLS.......uiiiiieiieciie ettt ettt ettt ettt e s e bt esaaeenbeeseeesbeenseenaeeenseeenne v
AADSTTACT ...ttt ettt h e e bt h et et e bt st e bt e e bt e nbeesareens vi
TaDIE OF CONLENES ... ..ieiiieiiieiie ettt ettt ettt et et e et e bt e et e ebeesnbeebeesnbeenseasseeennean vii
LSt OF TADIES ...ttt ettt ettt e bt et st e b et X
LISE OF FIGUIES ...veietiieeiie ettt ettt ettt e e st e et e e e st eeestaeeessaeesssaeessseeennsaeensseesnneeas X
Chapter 1: INtroOUCTION ......cc.viiiiiiiieiieie ettt ettt e et essbeeseesaaeenbeeeeas 1
1.1 Behavioral Semantic Priming .........ccccocoveeeiiiiiiieeiiieeieecie e 1
1.2 Adapting Psychophysiological MEasures ............cceccveeiiienieeiiieeniienieeniee e eiee e 2
1.3 The N400 ERP — SemantiCs........ccccueruieriiiiiiaiieiiiiieesiteie et 3
1.4 Behavioral — Evaluative Priming...........ccociiiiieiiinniiiiiiiecceeece e 4
1.5 N400 ERP — EValUQtIVE ...c..eeiiiiiiiieie ittt 9
1.6 Response — Locked ERP Components.........c...coceevuirieniinieniineeniiiienecieneeeeens 10
1.7  Controlling for Semantic INflUGNCE ...........cceevviiiriieiiieiiieiieeee e 11
L8 SHUAY 1 ettt ettt ettt et e nneenne s 13
Chapter 2: Method — Study 1 .....ooiiimiiiiiieieeiie e 15
2.1 PartiCIPANES.....eiiiieeeiieeiiiae e ettt esteeesteeeeeesteeessaeeeseaeeesseesseeesssaeessseeensseeesseessseenns 15
2.2 SHMUIL ettt sttt 15
2.3 PrOCEAULE ..ottt ettt ettt et e bt et e bt enreens 15
2.4 Data Acquisition and Reduction ............cccccoeeveriiiriiiiiiiiniicnieeeeeeeee e 16
Chapter 3: Results — StUAy 1.....cccuiiiiiiiiie e 19
3.1 Behavioral ACCUTACY ......ccuiiiiiiiiiiiieiieet ettt ettt ens 19
3.2 Behavioral Response LatenCies ........cceeruieriieiiiiniieiienie et eeve e 19
3.3 N400 Stimulus — LOCK@d .....cvveeiiieeiieeeeeeeeeee et 20
3.4 PRP Response — LoCKed ......c.cooiiiiiiiiiiiieiiee e 21
3.5 DiscusSIon — STUAY 1..iooiiiiiiiieiie e e e 22
Chapter 4: Methods — STUAY 2 ...oouvieiiiiiieie ettt ettt ettt 23
o B 3 8 (071 124 | £ F USRS 23
4.2 SHIMUI.c..eiiiiii et ettt et ettt ettt e e bt e nteenbeesaeeens 23

vil



B3 PIOCEAUIE .ooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeaeaees 24

Chapter 5: Results — StUAY 2.....ccuviiiiiieieee et 25
5.1 Behavioral ACCUTACY ........ccccuieiiiiiiieiieiie et eite et stteete et e eeteesiteenbeesseeenbeeseeeane 25
5.2 Behavioral Response LatencCies .........cccueeriuiieriiieiiiieeiie e eiee e 25
5.3 N400 Stimulus — LOCKEd ......ooouiiiiiiiiiii e 26
5.4 PRP Response — LOCKEed .......cooouiiiiiiiiiiiieee e 27
5.5 Discussion — StUAY 2......coiiiiiiiiiiiiieieeiteiee st 28
Chapter 6: General DISCUSSION. .......ccuieruiirieeitieniie et eiteeteertteseeebeesteeesbeesseesseeseesssesnseenseeenne 29
RETEICIICES ...ttt ettt et e st e e b e e s et e e sbeesaeeens 34
APPENAIX A ..ottt ettt ettt ettt et et e e ab e ek S e st et e et e e enbe e teeenbeeteeenneeneas 38
PN 0] 01S) 114 5 Q= O USSR 40
APPENAIX € .ottt ettt ettt e e et e et e e a e et e e tt e et e e beeenb e e teeenbeebeeenbeenneas 42
CUITICUIUM VT ..ottt st ettt ettt e b 50

viil



Table 1.1: Results — Study 1
Table 2.1: Results — Study 2

List of Tables

X



List of Figures

Figure 1.1: Study 1 — N400 Evaluative Effect..........ccccooiiiiiiiiiniiiieeceeeeeeen 46
Figure 2.1: Study 2 — N400 Evaluative Effect..........ccovviiiiiiiiieiiee e 47
Figure 3.1: Study 1 — Pre-Response Positivity Evaluative Effect ..., 48
Figure 4.1: Study 2 — Pre-Response Positivity Evaluative Effect ..., 49



Chapter 1: Introduction

The cognitive mechanisms underlying evaluative processes, such as attitudes and
emotions, have yet to be fully understood. The cognitive processes that are activated when a
person encounters an attitude object are of great importance because attitudes help guide
behavior and act as a “ready aid” when making decisions (Fazio, Ledbetter, & Towles-Schwen,
2000). To investigate evaluative processes, researchers have utilized variations of existing
semantic paradigms to determine the cognitive mechanism underlying the evaluative priming
effect. The aim of this research was to utilize both behavioral and psychophysiological measures
to uncover the cognitive mechanism responsible for the evaluative priming effect as well as to
examine the role of semantic associations. In order to discuss relevant literature examining
evaluative effects, it is necessary to first discuss the cognitive mechanism responsible for the

semantic priming effect established in foundational research studies.

1.1 BEHAVIORAL SEMANTIC PRIMING

For decades semantic priming has been investigated and established as a procedure that
involves the presentation of a word prime that either semantically matches or mismatches the
target word. The semantic priming effect has commonly been examined by using the lexical
decision task, in which participants are instructed to indicate whether a target letter string is or is
not a word. The effect is said to be present when a participant responds faster and more
accurately to a target word (e.g., table) when it is preceded by a semantically related word prime
(e.g., chair) compared to a semantically unrelated word prime (e.g., cat) (Neely, 1977; for a
review see Hutchison, 2003). The cognitive mechanism that has been proposed to underlie the
semantic priming effect is automatic spreading activation (Neely, 1977). The theory of spreading

activation was first introduced by Collins and Loftus (1975) who stated that semantic memory is



