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ABSTRACT 

 This dissertation provides an exploration into the intricate relationship between the 

emotional volatility extant during spectator sport consumption and consumer memory for 

marketing stimuli.  Emotional activity is measured across two dimensions (i.e., emotional arousal 

and valence), and an experimental methodology is implemented that allows for the competition 

of several theoretical predictions deriving from a variety of domains pertaining to the effect of 

volatility within each dimension upon consumer memory.  Regarding the arousal-memory 

interaction, these predictions include (1) the arousal enhancement hypothesis, which predicts a 

comprehensive improvement in memory due to the presence of emotional arousal, (2) the 

cognitive resource allocation model, which predicts a comprehensive decline in memory due to 

the presence of emotional arousal, (3) the peripheral neglect hypothesis, which predicts the 

enhancement of memory for temporally, conceptually, and spatially central information and 

impairment of memory for peripheral information due to the presence of emotional arousal, and 

(4) state dependent memory, which refers to the phenomenon that memory relies upon a 

consistency in psychological contexts across encoding and retrieval.  Regarding the valence-

memory interaction, three predictions were tested:  (1) positive valence effect, which refers to the 

prediction that emotional valence is positively related to probability of recall, (2) selectivity for 

valenced stimuli, which refers to the tendency to selectively encode/retrieve information with a 

non-neutral affective tone, and (3) state-dependent encoding, which refers to the tendency to 

selectively encode information with an affective tone that is congruent with one’s current 

emotional valence state.  This research provides support for a state-dependent view of the 

emotion-memory relationship.  Recall patterns also approximated those predicted by the 

peripheral neglect hypothesis.  The theoretical and practical implications of these findings are 

provided.
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CHAPTER 1 

INTRODUCTION 

 

 The purpose of the proposed research is to examine the influence of emotional processing 

upon sport consumer memory for marketing stimuli.  Marketers have long attempted to identify 

and manage the factors that moderate the impact of their message upon consumer behavior.  

These variables can be categorized according to the placement of each along the marketing 

communications channel, which involve elements related to the firm, the medium of delivery, 

and the consumer.  Firm-related factors include the reputation of the firm (Herbig & Milewicz, 

1993) as well as the variety and distribution intensity of its products (Farris, Oliver, & de 

Kluyver, 1989; Khouja & Robbins, 2005).  Delivery-related factors involve the type of medium 

utilized to communicate marketing initiatives, such as advertising, promotion, public relations, 

word of mouth, and sponsorship (Meenaghan, 1991; Stewart & Kamins, 2002).  However, 

arguably the most complex and volatile components influencing the efficiency of this exchange 

relate to the consumer. 

 The consumer behavior literature comprises a wide variety of research examining the 

psychological mechanisms associated with consumption.  These include cognitive processes, 

such as those related to attention, perception and information search across relevant and 

irrelevant stimuli (Brucks, 1985; Pieters & Wedel, 2007; Tybout, Calder, & Sternthal, 1981).  

Other researchers have examined more enduring psychological features of consumption, such as 

consumer learning, preferences, and attitude formation (Carpenter & Nakamoto, 1989; 

Eisenstein & Hutchinson, 2006; Hoch & Ha, 1986), as well as how these processes influence 

consumer judgments and decision making (Bettman, Luce, & Payne, 1998; Mandel, 2003; 

Thaler, 1985).  Across this multifarious stream of research, a large body of evidence exists that 

demonstrates the intricate impact marketing efforts have upon consumer psychology, as well as 

the need to further disentangle the nature of these dynamic processes. 

 Although much of the knowledge derived from the general consumer behavior literature 

can be applied to the sports industry, this context is particularly intriguing due to the unique 

conditions under which fans consume sport.  Relative to general consumption, fans engage with 

sport products in an exceedingly zealous manner.  Many psychological variables, such as 
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identification, commitment, emotional involvement, emotional attachment, attitudinal loyalty, 

and allegiance (Funk & James, 2006; Heere & Dickson, 2008; Mahony, Madrigal, & Howard, 

2000; Sutton, McDonald, & Milne, 1997; Underwood, Bond, & Baer, 2001), have been used to 

represent the distinct way fans engage with sport products.  Sport fans are considered to exhibit 

relatively high levels of each of these traits, which can be more generally referred to as 

consumers’ attachment to the product.  This view of sport consumption is well documented and 

makes up a robust domain of research within the sport management literature (See Wann, 

Melnick, Russell, & Pease, 2001 for a review). 

 The aforementioned attachment processes represent the lasting psychological effects that 

are unique to the sport industry.  However, this context can also be differentiated by the 

mechanisms at play during consumption.  In general, the spectator sport industry facilitates a 

hedonic, social, and ritualistic form of consumption (Crawford, 2004; Gantz, Wang, Paul, & 

Potter, 2006; Wakefield & Blodgette, 1996), in which fans seek a dramatic and vicarious 

experience (Trail & James, 2001).  The dramatic nature of sport consumption stems from its 

unpredictable and dynamic characteristics, and it is amplified by a consumer’s investment in its 

outcome (Wann et al., 2001).  An emotional reaction is so desired by sport consumers that an 

event’s failure to induce drama is often viewed as a negative or disappointing experience 

(Saploski, 1980).  In fact, fans often explore methods of enhancing the dramatic nature of an 

event by manufacturing a personal stake in its outcome (e.g., gambling; Wulfert, Roland, 

Hartley, Wang, & Franco, 2005). 

Various researchers have demonstrated that excitement, eustress, and suspense are 

motivations for consuming sports (e.g., James & Ross, 2004).  However, these conditions may 

precipitate extreme levels of consumer arousal and involvement, as well as activating an 

emotional array that may invoke feelings of euphoria, aggression, anger, and sadness.  

Researchers have portrayed spectator sport consumption as entwined with an unpredictable 

sequence of mood fluctuations and emotional volatility (Kwak, Kim, & Hirt, 2011; Madrigal, 

2008).  The temperamental nature of exchange within the sports marketplace is arguably 

unparalleled in other industries (Underwood et al., 2001).  Further, the volume and complexity of 

advertisement information presented to consumers continues to increase within this context 

(IEG, 2011; MacRury, 2009), despite a general lack of research depicting its efficacy in 

influencing fans engaged in the unique psychological experience of sports consumption. 
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A limited amount of research has examined the moderating influence that transient 

cognitive states and emotional volatility have upon consumer responses to marketing stimuli.  

However, many robust streams of literature within the field of psychology are relevant to this 

topic.  For instance, models of human memory are applicable (e.g., Schacter, 1992), as the 

impact of marketing stimuli upon ensuing behavior is mediated by consumer memory processes 

(Mantonakis, Whittlesea, & Yoon, 2008).  Several general cognitive theories (e.g., associative 

network theory and information processing theory; Anderson & Bower, 1973; Bettman, 1979; 

Miller, 1956; Miller, Galanter, & Pribram, 1960) can be utilized to elucidate the effect of varying 

mental states upon consumer memory.  Similarly, research has examined the influence of mood 

on memory (Ellis & Moore, 1999), emotion on memory (Mandler, 1992), and the cognitive 

processing of affectively-laden stimuli (Mogg & Bradley, 1999).  Finally, neuro-imaging studies 

have provided physiological evidence supporting the excitatory and inhibitory effects of 

emotions on the mechanisms necessary to process and store encoded information (McGaugh & 

Cahill, 2003). 

Through the current study, my aim is to identify the impact that emotional processing has 

upon the effectiveness of marketing stimuli within the context of spectator sports.  Researchers 

have examined the emotion-memory relationship in other settings (e.g., eyewitness memory; 

Christianson & Loftus, 1991), however, explanations for the nature of this exchange are quite 

mixed and a consensus has not been met.  Furthermore, the contrived nature of these studies do 

not allow for a strong manipulation of emotion.  The sport industry provides a natural context in 

which to study this interaction.  Within the sport marketing literature, however, emotion has 

primarily been utilized as an outcome variable; few studies have included an examination of the 

influence of emotional volatility upon behavioral, affective, and cognitive outcomes.  The 

purpose of this study was to examine its impact upon the latter.  The intricate relationship 

between emotional processing and subsequent memory for marketing stimuli was examined. 

 

1.1 Statement of the Problem 

 The sport industry represents a popular context for marketers to communicate 

information regarding their product.  However, the efficacy of delivering this message within a 

spectator sport setting is questionable. The enhanced arousal of sport fans and the unpredictable 

nature of this form of consumption represent unique parameters under which consumers are 
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exposed to marketing stimuli.  Currently, it is not known whether these conditions bolster or 

inhibit the utility of spectator sports as a medium for delivery.  Furthermore, inferences deriving 

from previous literature support contradictory predictions in this regard.  First, researchers have 

argued that heightened levels of consumer involvement, arousal, and pleasure enhance the 

likelihood that the marketer’s message is received by the consumer (e.g., Lord & Putrevu, 1996; 

Moorman, Neijens, & Smit, 2007; Pham, 1992); whereas inadequate levels may lead to a 

diminished probability of attending to the information or sufficiently encoding it into memory 

(Burnkrant & Sawyer, 1983; Celsi & Olson, 1988; Greenwald & Leavitt, 1984; Mitchell, 1981; 

Petty, Cacioppo, Schumann, 1983).  On the other hand, it is plausible that the emotional nature 

of spectator sports consumption negatively impacts memory for marketing information; memory 

researchers have issued multiple models that depict emotional processing as detrimental to 

human memory and other cognitive functions (e.g., Burke, Heuer, & Reisberg, 1992; Conway & 

Engle, 1994; Eich, 1995).  

The primary focus of the current research was to observe the emotional outcomes of sport 

consumption and isolate their respective influences upon consumer memory processes.  The 

consumer behavior literature has marginally addressed this topic; the majority of this research, 

however, has examined the influence of mood, as opposed to emotion, due to the general lack of 

emotional behavior in non-sport consumption settings.  Applications of this line of research to a 

sport setting have been relatively exploratory and have provided weak evidence of causality 

(e.g., Lord & Putrevu, 1996; Newell, Henderson & Wu, 2001; Pavelchak, Antil, & Munch, 

1988).  Together, these streams of literature have failed to address the potential theoretical 

mechanisms underlying the obtained consumer emotion-memory interactions.  Conversely, there 

is an extensive amount of research within the affective and cognitive science literatures that has 

provided competing theoretical explications for the emotion-memory relationship.  An objective 

of this study is to issue a design that tests the influence of emotion upon memory and examines 

each of the primary predictions deriving from the psychology literature. 

 

1.2 Significance of the Study 

The current study contributes to several streams of research.  The affective sciences 

literature has primarily focused on other components of affect (e.g., moods and feelings) due to 

an inability to evoke emotional behavior in a controlled setting (Davidson, Scherer, & 
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Goldsmith, 2003).  Affect is often manipulated through the utilization of techniques such as 

music (e.g., Alpert & Alpert, 1989, 1990; Park & Young, 1986), written passages (e.g., Bower, 

1981; Gardner & Wilhelm, 1987), and pictures (e.g., Schiffenbauer, 1974).  This study involved 

a manipulation of affect within a context known to engender extreme levels of emotional 

volatility (see Duffy & Hooper, 2004).  Additionally, an experimental methodology was utilized 

to implement conditions known to engender an emotional reaction.  

The cognitive science literature, on the other hand, is comprised of a very broad and 

multifarious theoretical background.  The emotion-memory relationship has been examined from 

several perspectives, and at least four theoretical predictions have been issued.  First, researchers 

have demonstrated that the arousing nature of emotions improves cognitive functioning in a 

similar fashion to the enhancing influence of caffeine (Cotton, 2006).  Alternatively, evidence 

exists supporting a negative emotion-memory relationship.  One explanation is that emotion 

detracts from the cognitive resources depended upon for normal memory functioning (Conway & 

Engle, 1994).  Researchers have also suggested that emotions activate an evolved instinct to 

focus attention upon central stimuli and suppress the processing of peripheral information (e.g., 

marketing stimuli; Dukas, 2009)1. Finally, models of human memory have portrayed this 

cognitive process as state dependent (Eich, 1995; Godden & Baddeley, 1975).  That is, learned 

information is permanently linked to the internal or psychological context through which the 

stimulus was initially processed (i.e., encoded).  The ability to retrieve that information is 

compromised when retrieval occurs during an incongruent psychological context.  In other 

words, the presentation of marketing stimuli during an emotional episode may inhibit the ability 

to subsequently retrieve that information during neutral conditions.  The present study 

contributes to the cognitive sciences literature by implementing a design that tests all four of the 

aforementioned theoretical predictions. 

Some research within the consumer behavior domain has directly examined the influence 

of affective processes upon memory for marketing stimuli (e.g., Goldberg & Gorn, 1987; Mattes 

& Cantor, 1982; Scott & Goff, 1988).  However, the extent to which emotion has been observed 

is questionable.  Furthermore, a very limited array of marketing stimuli has been addressed by 

research within this field.  Cognitive psychologists suggest that emotional processing may 

                                                 
1  The central-peripheral dichotomy exists along three dimensions (i.e., conceptual, spatial, temporal), which are 
discussed in more detail in Ch. 2. 



 
 

6 
 

differentially influence memory for various types of stimuli (Christianson & Loftus, 1991; 

Dukas, 2009).  One contribution from this research to the consumer behavior literature is 

examining consumer memory for various types of marketing stimuli within a context conducive 

for emotional consumption. 

Finally, a contribution is made to a rather undeveloped body of literature pertaining to 

sport consumer emotions.  Sport marketing researchers have examined the emotional process in a 

very limited capacity.  As a whole, this area of study has generally been based on self-report and 

recalled measures of emotion.  Furthermore, emotions as a causal agent dictating consumer 

responses has been largely neglected within the sport marketing literature.  There is almost a 

complete absence of research examining the emotion-memory relationship, specifically.  The 

studies that do exist have failed to (1) experimentally examine the relationship in order provide 

strong evidence of causality, (2) examine the moderating influence of stimulus type, and (3) 

issue a theoretical account for the influence of emotion upon memory.  This study addresses each 

of these voids. 

 

1.3 Purposes of the Study 

 The purpose of the study was to examine the utility of the spectator sport industry as a 

medium for which to communicate with consumers via advertising stimuli.  This setting can be 

differentiated from other consumption contexts due to the natural emotional volatility of 

consumers.  The objective of this research was to determine the extent to which emotional 

processing enhances or inhibits consumer recall for marketing stimuli.  In addition to 

illuminating the overall nature of this exchange, I sought to isolate the specific psychological 

mechanisms that explicate the obtained relationship.  Based on previous research, emotion is 

viewed as a two-dimensional process (Russell, 1980); emotions are comprised of biological 

arousal coupled with cognitive appraisal (i.e., valence; Arnold, 1960).  The separable influences 

of these emotional dimensions upon memory will be examined, and several theoretical 

predictions related to each dimension will be tested.  A procedure was implemented that is 

considered to elicit a strong manipulation of emotion by inducing conditions known to promote 

emotional activity.  The findings derived from this study provide theoretical, methodological, 

and practical contributions to the aforementioned domains. 
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1.4 Theoretical Framework 

 Figure 1 depicts Russell’s (1980) two-dimensional view of emotion.  Emotional arousal 

ranges from high (e.g., excited) to low (e.g., tired).  Emotional valence ranges from positive 

(e.g., happy) to negative (e.g., sad).  Each dimension (i.e., emotional arousal and valence) has 

been demonstrated to have a separable impact upon cognitive functioning (Posner, Russell, & 

Peterson, 2005).  In order to examine the influence that the emotional dimensions have upon 

cognition, it is necessary to utilize a theoretical framework through which cognition can be 

operationalized.  Information processing theory (IPT; Bettman, 1979; Miller, 1956; Miller, 

Galanter, & Pribram, 1960) is a cognitive meta-theory that has been used to explain the manner 

in which information is received, encoded, elaborated upon, stored, retrieved, and utilized.  IPT 

characterizes the human brain as an information processing machine analogous to a computer.  

Relevant information is extracted from the environment and degraded into a more manageable 

form.  Selected information is then stored and provided with a code for subsequent retrieval.   

Figure 2 provides a depiction of IPT as it relates the mechanisms of human memory.  As 

illustrated by Figure 2, the transference of encoded data occurs across three memory 

mechanisms: the sensory register, working memory (WM), and long term memory (LTM).  The 

sensory register refers to a modality-specific short-term (i.e., 1-2 seconds; Baddeley, 2007) 

memory store that is “pre-cognitive” and can process only a degraded representation of a 

stimulus.  Furthermore, WM refers to the store in which information is consciously acted upon, 

whereas LTM consists of stored knowledge. 

IPT provides a broad explanation of the manner in which information is gathered, 

interpreted, and stored as well as its subsequent retrieval and influence upon overt behaviors.  

Relevant to the proposed research is the extent to which emotion facilitates or compromises the 

processes depicted in Figure 2.  Specifically, researchers have illustrated that emotion modulates 

(1) the encoding of a representation into WM, (2) the transfer of this information from WM to 

LTM storage, and (3) the retrieval of the representation back into WM (e.g., Ashby, Valentin, & 

Turken, 2002; Bower, Gilligan, & Monteiro, 1981; Christianson & Loftus, 1987, 1991; Coles & 

Tomporowski, 2008; Vuilleumier & Schwartz, 2001).  The specific influences that both 

emotional dimensions have upon various cognitive mechanisms are discussed in the following 

section.   
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1.5 Conceptual Framework 

 

1.5.1 Emotional Arousal 

 In the conceptual framework, emotional arousal and valence are examined separately.  

The relationship that the former has with the memory systems depicted in Figure 2 is much more 

complex than that of emotional valence.  As previously stated, several streams of literature 

provide theoretical predictions regarding the arousal-memory relationship.  In Figure 3, a 

synthesis of this literature is issued. 

 As evidenced by the figure, the biological reaction to an arousing stimulus has a 

multifarious influence upon the simultaneous encoding and subsequent retrieval of information.   

Arousal is associated with increased levels of noradrenaline, dopamine, and serotonin release 

(Lövheim, 2011).  Each of these neurotransmitters is considered to enhance cognitive activity 

(Lövheim; McGaugh, 2006).  Overall, the promotional influence of arousal upon memory has 

been well established.  Across a variety of arousal-induction methods, including caffeine (e.g., 

Cotton, 2006), exercise (e.g., Coles & Tomporowski, 2008), and fear (see McNally, 1999, for a 

review), a large body of evidence has supported a positive arousal-memory relationship.  

Therefore, the literature deriving from the behavioral neurosciences predicts that the emotional 

arousal that accompany spectator sport consumption unilaterally enhances consumer memory for 

relevant (e.g., game-related) and irrelevant (e.g., advertising) information. 

 Nevertheless, Figure 3 demonstrates several mechanisms through which arousal may 

inhibit memory processes.  The cognitive resource allocation model (CRAM; Kahneman, 1973) 

refers to a theoretical perspective that cognition is facilitated by a finite amount of resources, 

which are taxed by excessive biological, cognitive, and affective activity.  Empirical research has 

supported the notion that emotions drain cognitive resources, thereby reducing the probability 

that a particular stimulus is encoded (Conway & Engle, 1994).  Therefore, according to CRAM, 

sport consumer arousal issues a unilaterally detrimental impact upon consumer memory for 

relevant and irrelevant information. 

An alternative explanation for the potentially negative influence of consumer arousal 

upon memory for marketing stimuli involves the selective attention mechanism depicted in 

Figure 3.  An excessive amount of environmental stimuli render humans in a perpetual state of 

cognitive overload (Kirsh, 2000).  Evolutionary psychologists have argued that primates have 



 
 

9 
 

developed a cognitive system that implicitly selects stimuli considered to be salient or important 

and actively suppresses irrelevant information (Dukas, 2009).  Emotional arousal is considered to 

lead to a narrowing of this theoretical selective attention funnel.  A robust stream of literature has 

demonstrated that involvement in a traumatic event leads to enhanced memory for the causal 

stimulus and diminished memory for irrelevant stimuli (Loftus, 1979; Mitchell, Livosky, & 

Mather, 2011). This phenomenon, known as peripheral neglect, implies that emotional activity 

during sport consumption would enhance memory for relevant information (e.g., game-related) 

and diminish memory for irrelevant information (e.g., marketing-related).  Empirical studies 

testing the moderation of stimulus type upon the emotion-memory relationship has been largely 

neglected, particularly in the consumer behavior and sport marketing literatures. 

Perhaps the most complex prediction portrayed in Figure 3 pertains to the influence of 

psychological context incongruity upon subsequent retrieval processes.  The aforementioned 

predictions (i.e., arousal enhancement, CRAM, and peripheral neglect) primarily pertain to 

encoding processes.  However, according to the IPT literature, it is “not possible to understand 

memory by considering either encoding or retrieval in isolation; remembering reflects the 

interaction between encoding and retrieval processes” (Brown & Craik, 2000, p. 99).  IPT 

researchers now pose that the retrieval of information is largely driven by the occurrence of 

transfer appropriate processing (TAP; Morris, Bransford, & Franks, 1977).  TAP refers to the 

extent to which conditions during retrieval facilitate the successful activation of target 

information within LTM.  Particularly, the encoding specificity principle (Tulving & Thomson, 

1973) refers to the phenomenon that the retrieval of previously encoded information is partially 

dependent upon the extent to which the overall context during encoding simulates that of 

retrieval.  Context, as it is used presently, refers to both internal conditions (e.g., mood, arousal, 

etc.) as well as external conditions (e.g., location, atmosphere, etc.). 

Based on the encoding specificity principle, the retrieval of marketing stimuli can be 

described as state dependent.  That is, retrieval processes may be inhibited for consumers that 

encode marketing stimuli during non-neutral emotional states due to an inequality of internal 

conditions across encoding and retrieval stages.  The state dependence of memory has been 

replicated across several contexts.  For example, internal state dependency effects have been 

demonstrated across happy versus sad conditions (Bower, Montiero, & Gilligan, 1978) as well as 

depressed versus neutral conditions (Weingartner, Miller, & Murphy, 1977).  Similarly, external 
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state dependency has been demonstrated by altering the environmental context across encoding 

and retrieval.  Godden and Baddeley (1975) famously demonstrated these effects using a sample 

of scuba divers.  Participants learned (encoded) information while under water and subsequent 

memory was superior if tested while similarly under water. 

The most common theoretical basis for these effects has been associative network theory 

(Bower, 1981; Clark & Isen, 1982).  This approach poses that the context during encoding is 

represented as a node in LTM.  Activation of this node serves as a cue for retrieval.  Therefore, 

the target memory trace (e.g., the sponsor of an event) is considered to be cognitively associated 

with the internal state (e.g., arousal, elation, anger) and environmental state (e.g., at the stadium, 

with friends, watching television) present during encoding.  Failure to activate these contextual 

cues may decrease the likelihood that the target trace is triggered.  Further, it is possible that this 

information is actually suppressed, as the memory search procedure may involve filtering out 

contextually incongruent traces in LTM (Bjork, 1989; Hartman & Hasher, 1991).  Associative 

network theory is derivative of the aforementioned IPT, as it pertains to the manner in which 

information is represented in, and retrieved from, LTM.  These theories are implemented in 

conjunction to guide the present research.  Taken together, the discussed frameworks support the 

prediction that the typical psychological incongruity experienced across the encoding and 

retrieval stages will inhibit consumers’ capacity for recognizing and recalling the marketing 

information associated with a spectator sports product. 

An objective of this research was to test the four arousal-memory predictions discussed in 

the current section of the manuscript.  The extent to which arousal holistically enhances or 

inhibits memory (for each stimulus type) will be examined.  Further, memory for various types 

of stimuli, including central and peripheral along each dimension of centrality (i.e., conceptual, 

spatial, and temporal) were assessed in order to test the prediction of peripheral neglect.  Finally, 

the state dependency of sport consumer memory was analyzed by contrasting memory 

performance across congruent and incongruent conditions. 

 

1.5.2 Emotional Valence 

 The valence dimension of emotion has received considerably less attention than arousal.  

Nevertheless, three theoretical predictions are evident within the emotions literature.  The first 

involves what is known as the positive valence effect, which refers to the finding that a 
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positively valenced emotional state enhances memory functioning (e.g., Ashby et al., 2002).  

Although PVE has received empirical support within the consumer behavior literature, some 

research has demonstrated that the PVE is eliminated when one’s level of arousal is controlled 

(e.g., Mattes & Cantor, 1982).  These findings imply that valence state does not influence 

memory but rather arousal.  It is an intuitive notion that a positive consumption experience 

inducing positive emotions would likely elicit higher levels of arousal.  Through this study I 

addressed this issue by experimentally controlling level of emotional arousal in order to isolate 

emotional valence and its relationship with memory for marketing stimuli. 

 In addition to examining one’s valence state, researchers have studied the affective tone, 

or valence, of environmental stimuli and its relationship with memory processes.  

Overwhelmingly, researchers have demonstrated that probability of recall/recognition (POR/R) 

is significantly higher for valenced information (either positive or negative) as compared to 

neutrally toned stimuli (Eastwood, Smilek, & Merikle, 2001; Vuilleumier & Schwartz, 2001).  

However, the extent to which there is an advantage for positively versus negatively toned 

information is less clear.  This study included a comparison of POR/R for variously toned 

marketing stimuli. 

 Finally, similar to the aforementioned state dependency of information retrieval (see 

Figure 3), researchers have demonstrated that encoding processes may be state dependent, as 

well (e.g., Bower, 1981; Bower et al., 1981).  That is, one’s particular emotional valence state 

dictates the type of information that he/she attends to.  A negatively emotional state is 

accompanied by an increased probability of selectively encoding negatively toned information 

from the environment (and vice versa).  This theoretical prediction, known as state dependent 

encoding (SDE), was examined by testing the interaction of emotional valence state of sport 

consumers (i.e., positive, negative, and neutral) with the affective tone of marketing stimuli (i.e., 

positive, negative, and neutral). 

      

1.6 Research Questions 

The present study was motivated by six research questions, which are depicted in Table 

1.  These research questions are a culmination of a thorough review of literature.  The next 

section provides a summary of relevant terms as well as the manner in which they are 

operationalized for the current research.  In the following chapter, I provide a historical and 
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philosophical context for the modern study of human emotion.  I approach the topic of emotion 

from several theoretical orientations, including those pertaining to the behavioral neurosciences, 

evolutionary psychology, behavioral psychology, sociological, and cognitive.  A theoretical 

account of human memory structures is provided as well.  The interaction of emotion and 

memory is detailed; this discussion includes contributions from the psychology, consumer 

behavior, and sport marketing literatures.  Finally, a discussion of methodological issues and 

trends related to emotion-memory research is provided.  Table 2 provides a list of terms and 

definitions that will be used throughout the current manuscript. 
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CHAPTER 2 

REVIEW OF LITERATURE 

 

2.1 Introduction 

 The 19th Century marked an era of worldwide industrial and economic growth that was 

unprecedented and has yet to be duplicated.  Mechanical and technological advances led to an 

enhanced capacity for the production, integration, and distribution of a plethora of goods and 

services.  Farms were replaced by factories, and transportation advancements allowed for 

businesses to reach people on a national scale.  Over the years to follow, the world’s population 

and per capita income would increase 600 and 1,000 percent, respectively (Maddison, 2003).  

This growth of population and money represents the evolution of people into consumers.  

Likewise, factories evolved into corporations, and the principles and practices of marketing 

served as a major vehicle for their growth. 

The science of marketing began as an exploration of methods for targeting, accessing, 

and communicating to the ever-growing population of consumers.  It has since incorporated a 

formalized study of how the delivery of the marketer’s message impacts consumers’ thoughts 

and behaviors (Stigler, 1954).  Currently, a multitude of research disciplines can be classified 

under the umbrella of consumer psychology, spanning from studies of consumers’ values, 

motivations, feelings and attitudes (Blair & Eagly, 1989; Holbrook, 1999; Lutz, 1991; Pham, 

Cohen, Pracejus & Hughes, 2001) to their skill development, attentional processes, implicit 

cognitions, and memory capacity (Alba & Hutchinson, 1987; Chartrand, 2005; John, 2008; 

Lynch & Srull, 1982; McNamara & Tiffin, 1941). 

In addition to the advancement of the depth of consumer research, its scope has extended 

as well.  The cognitions, intentions, and actions that comprise consumption have now been 

analyzed in a variety of contexts, including goods versus service consumption (Holbrook & 

Hirschman, 1982; Murray & Schlacter, 1990), in-store versus online purchasing (Haugtvedt, 

Petty, & Cacioppo, 1992), and utilitarian versus hedonic consumption (Babin, Darden, & Griffin, 

1994; Hirschman & Holbrook, 1982).  Across these contexts, as well as others (e.g., Chakravarti, 

2006; Crouch, Perdue, Timmermans, Uysal, 2004), the psychological aspects underlying 

consumer behavior are considered to differ.  In other words, the stimuli utilized to generate and 



 
 

14 
 

direct the attitudes and actions of consumers may be cognitively processed in a distinct fashion 

due to situational factors that are unique to a given context. 

Research on sport fan psychology has focused largely within the realm of positive 

psychology, or the effect that long-term sports consumption has upon mental health and life 

satisfaction (Wann, Melnick, Russell, & Pease, 2001).  While this approach captures the 

particularly enduring relationship that a sport consumer has with the product, it does very little to 

address the unique conditions that occur during consumption and their impact upon the cognitive 

mechanisms at play.  A central contention driving the current research involves the notion that 

the psychological mechanisms underlying consumption within a spectator sports setting are 

dissimilar in type and/or function from the processes typically examined within mainstream 

consumer behavior research.  Most notably, consumption within this industry is particularly 

hedonic and vicarious (Hightower, Brady, & Baker, 2002; Trail & James, 2001), and each 

experience is modified by an unpredictable sequence of themes, emotions, and outcomes (Caro 

& Garcia, 2007; Madrigal, 2008; Smith, 2010).  Consumers experience fluctuations of mood, 

affect, and temperament that are unlikely to take place in other consumption contexts.   

According to Madrigal and Dalakas: 

Sports spectatorship is a pleasure of the mind because its enjoyment derives from a 
process whereby emotions and cognitions are blended in such a way as to give meaning 
to the overall experience.  Watching a sporting event is an emotional rollercoaster, 
fraught with hopes and fears about what may befall a favorite team.  The intensity of the 
experience cannot be overstated for those whose avidity is most fanatical because, for 
these fans, feelings of self worth are oft en tied directly to a favorite team’s fortunes 
(2008; p. 857). 
 
Over the past 20 years, marketing researchers have begun to acknowledge the inimitable 

characteristics that differentiate the hedonic service industries, wherein excitement and 

stimulation are not only common but dictate perceptions of service quality (e.g., Deighton, 1992; 

Hellén & Sääksjärvi, 2011; Wakefield & Blodgette, 1996).  Traditional consumer behavior 

research has often depicted a relatively limited range of affective responses to a transaction, such 

as happy to unhappy, satisfied to dissatisfied, or expected to unexpected (Oliver, 1993; 

Westbrook & Oliver, 1991).  Sport fans, on the other hand, display reactions that vary from 

jubilation to despair (Crawford, 2004; Gantz, Wang, Paul, & Potter, 2006).  The impact that this 

affective volatility has upon the effectiveness of marketing initiatives is not well known.   
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As I will demonstrate through the review of the literature, the majority of sport consumer 

psychology research is encapsulated by an exemplification of the relationship between the 

consumer and the product (i.e., team) and a general failure to examine consumer responses to the 

peripheral aspects of sport consumption (i.e., marketing stimuli).  The latter is greatly reliant 

upon the functioning of the various cognitive mechanisms necessary to attend to, store, and 

retrieve information.  However, the experiential combination of fear, hope, and uncertainty of 

outcome engenders a dramatic and emotional experience for spectator sport consumers that 

likely influences the manner in which marketing stimuli are processed (Ortony, Clore, & Collins, 

1988).  The impact of these conditions upon consumer memory for advertising information has 

been largely neglected.   

The literature portraying the complex relationship between cognitions and emotions is 

immense (For a review, see Dalgeish & Power, 1999); however, the resultant findings, theories, 

and practices have not been applied to the field of sports marketing.  In the current review, a 

theoretical framework for the affective influences upon consumer memory is presented.  Further, 

multiple gaps in the sport consumer psychology literature are illustrated.  First, traditional 

research depicting consumer memory processes has failed to examine how these processes differ 

within a spectator sports setting.  An industry comparison in this regard is necessary to determine 

if the emotional elements involved in consuming sports interacts with the cognitive processes 

necessary for marketing stimuli to be effective.  Second, previous studies of sport consumer 

memory have not addressed particular mechanisms in isolation, issuing only a shallow 

understanding of the factors that contribute to consumer knowledge representations and the 

impact of in-game marketing efforts.  Although sparse research has demonstrated consumer 

responses to spectator sport stimuli, no formal attempt has been made to provide a theoretical 

account for the findings. 

The purpose of the current research was to present a depiction of consumer memory 

processes within a spectator sports context, which includes an examination of the affective 

volatility inherent to sports consumption as well as a parsing of the emotional and cognitive 

mechanisms at play.  As such, a review of the literature will begin with a discussion of the 

philosophical history that provides the foundation for emotion research, as well as the debated 

relationship between cognitions and emotions.  This is followed by a depiction of the current 

state of knowledge regarding the nature and function of emotions.  The theories and mechanisms 
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related to human memory are detailed, and the impact that emotions and affective-laden stimuli 

have upon the encoding, storage, and retrieval processes necessary for effective memory 

functioning are discussed.  Finally, a review of the literature relating to consumer memory and 

emotion is provided for both sport and non-sport contexts. 

 

2.2 An Introduction to Emotions 

 

2.2.1 A Philosophical History 

Studies of human emotions in the form of critical reasoning, introspective investigation, 

and empiricism have taken place for centuries (Oxenhandler, 1988), and an unsettled debate on 

the nature, function, and physiological makeup of emotions continues today (Borod, 2000; Prinz, 

2005; Scherer, 2005).  Over the years, this topic has received considerable multidisciplinary 

interest, sparking a plethora of philosophical, psychological, biological, sociological, economic, 

and clinical research (Lewis, Jones, & Barrett, 2008).  Despite the abundance of research 

traditions aimed at better understanding emotions, the majority of historical and modern research 

on this topic can be simplified as an attempt to answer three basic questions: what is an emotion, 

what is the role of emotions within the interplay between motivations and behaviors, and are 

emotions separable from cognitions? 

 Despite the basic nature of these questions and iterations that span across the millennia, 

answers have not been immediately forthcoming, and those that exist could not be described as 

basic. To fully grasp the historical context of this topic, the philosophical works of the Ancient 

Greeks and Romans should be considered.  Plato (2003) was arguably the first to propose the 

trilogy of mind, which remains a popular conception within the field of psychology to date.  

Plato regarded one’s soul as comprised of logic, emotions, and desire.  This multifarious view of 

the mind continues as modern researchers have enacted a division of cognition, affection, and 

conation in their studies (Hilgard, 1980).  Plato conceptualized the mind as an arena for the battle 

between reason and passion to take place.  Due to his dualist philosophy, emotions were often 

regarded as an unwanted and immoral detraction from logic. 

Aristotle, on the other hand, approached emotions from a monist philosophical 

perspective, regarding them as sensations similar to physical pain (Rorty, 1996).  Unlike physical 

sensations, however, emotions were catalyzed by mental stimuli.  Various emotions were 
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differentiated based on your belief regarding the cause of the stimulus (e.g., the anger emotion 

was considered an outcome of the belief that one was slighted).  The Stoics later advanced the 

theory of emotions by implicitly introducing an evolutionary rationale to their existence.  They 

regarded emotions as necessary to facilitate fight versus flight decisions.  However, their 

discussion was largely consumed within ethical discussions, as the Stoics believed that emotions 

were the result of self-interested reflection.  They believed the behaviors of a moral and 

righteous individual were carried out in an emotionless manner (hence the modern usage of the 

word stoic; Lazarus, 1999). 

The early works on emotion clearly exemplify its perceived inferior role in mental 

processing.  In other words, emotion is regarded as “more primitive, less intelligent, more 

bestial, less dependable, and more dangerous than reason, and thus needs to be controlled by 

reason” (Solomon, 2008, p. 3).  For centuries, the study of emotions was only relevant within the 

context of logic and morality.  This trend changed, however, with Descartes’ On the Passions of 

the Soul (1649/1989), in which a physiological account for emotions was proposed.  Descartes 

argued that “animal spirits” traveled within one’s blood and activated what is now known as the 

pineal gland located in the brain’s epithalamus.  This was shown to induce the bodily effects of 

emotions.  Furthermore, Descartes noted that emotions consisted of more than corporeal 

sensations, as an emotion derives from the perceived meaning for its cause (e.g., the emotion 

fear is a response to the perception of pending danger) and are often intertwined with 

motivations, as well (Solomon). 

Descartes’ observations of the non-physical components of emotions proved to be the 

catalyst of several ongoing debates regarding the interdependency of thought and emotion 

(Leventhal & Scherer, 1987).  It also introduced the topic to a more systematic form of scientific 

inquiry and led to several approaches to the study of emotions.  The first modern approach to this 

topic occurred during a time of logical positivism.  William James (1884) argued for the removal 

of an ethical discussion from the study of emotions.  James regarded emotions as purely 

physiological events incited by a sensatory perception.  This view relegates judgments, or 

cognitions, as irrelevant in the formation or preservation of an emotional experience.  James 

issues an extreme perspective, which was perpetuated by the behaviorist movement in the late 

19th and early 20th Centuries.  Debate as to the relationship of thoughts and emotions was 
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reopened after the cognitive revolution (Miller, 2003), and much of the ensuing research 

contributed to what is now often referred to as the cognition-emotion debate (Lazarus, 1999). 

 

2.2.2 The Cognition-Emotion Debate 

 The cognition-emotion debate is referent of two perspectives regarding the nature of 

emotions.  First, researchers have debated the capacity of emotions to exist independent of 

thought.  The second refers to the primacy of cognitions and emotions, i.e., which of the two 

precedes the other.  Although researchers had indirectly addressed these issues since the 19th 

Century (James, 1884), Zajonc (1980) brought the discussion to the forefront, stating that 

“affective reactions can occur without extensive perceptual and cognitive encoding, are made 

with greater confidence than cognitive judgments, and can be made sooner” (p. 151).  Zajonc 

presented experimental evidence that affective discriminations in the form of approval ratings 

(i.e., like versus dislike) can occur without evidence of cognitive processing (i.e., recognition 

memory).  Zajonc concluded that “affect should not be treated as unalterably last and invariably 

postcognitive,” and he argued in favor of “the separation of affect and cognition, the dominance 

and primacy of affective reactions, and their ability to influence responses when ordinary 

perceptual recognition is at chance level” (p. 172).  In other words, not only can affective 

processing (i.e., emotions) be independent of cognitions, but the two represent entirely separable 

psychological systems and emotions are more dominant and primal. 

 Lazarus (1982) responded to Zajonc, as well as several other researchers (e.g., Baars, 

1981; Bartlett & Burt, 1933; Ittelson, 1973; Osgood, 1962; Premack, 1976; Slife, 1981; Wundt, 

1907), and refuted the notion that emotions are primal, dominant, or independent.  Central to 

Lazarus’ argument is the claim that for a stimulus to enact an emotional response, it must be 

subject to some form of cognitive judgment.  This view is known as appraisal theory (Arnold, 

1960).  Lazarus argued that the appraisal process “gives rise to a particular emotion with greater 

or lesser intensity depending on how the relationship is evaluated with respect to the person’s 

well-being” (p. 1019).  Cognition is posed as a condition both sufficient and necessary for an 

emotional response to occur.  Where Zajonc (1980) argues that an emotional response often 

ensues before a cognitive assessment of a situation can take place (i.e., to “make meaning” of 

something), Lazarus offers the contention that emotions may occur before a verbal meaning is 

assigned to the situation but some form of early cognition always precedes emotions. 
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 Lazarus’ claim was later extended to a form that paralleled Aristotle’s view of emotions 

(Rorty, 1996); it was argued that “the ways people construe their social situations have causal 

significance for their emotional reactions” (Lazarus, 1991, p. 352).  Emotions were 

conceptualized as dependent upon (1) an assessment of an individual’s pre-event situation, (2) 

the personal goals of the individual, and (3) an appraisal of an activity’s impact upon one’s 

situation and goals.  Another way of articulating Lazarus’ view of emotions is to describe them 

as dependent on both thought and motivation.  If a stimulus has no meaning to the individual and 

does not promote or impede upon the individual’s capacity to fulfill predetermined goals, 

Lazarus declared that an emotional response was not possible.  This concept is often referred to 

as cognitive mediation (Lazarus & Averill, 1972), as the link between a stimulus and an 

emotional response is considered to be mediated by cognition.  Lazarus firmly portrays 

cognitions as ultimately representing the causal variable in this exchange, and although a feeling 

may precede and cause subsequent thinking, all feelings are first preceded by thought.  In other 

words: 

Mental states and behavior occur in a continuous flow.  Depending on where one begins 
one’s entry into the flow, which is arbitrary, any response can also be a stimulus… 
Although emotion is a response to meaning, it can also occur prior to the next thought, 
which is, in its turn, a response to the experienced emotion and its perceived impact on 
oneself and others (Lazarus, 1999, p. 8). 
 

Finally, Lazarus concludes the discussion by articulating the semantic differences between 

emotions, cognitions, and motivations: 

Thought without motivation is emotionless.  Motivation without thought is drive or 
energy, without the direction that cognition provides.  The three constructs are also not 
parallel in that emotion is an amalgam of the other two.  That emotion should be a 
superordinate concept containing both cognition and motivation is a complication that 
has not been sufficiently recognized (p. 10). 

 
 The relationship between cognition and emotion is essential to the current research; of 

central interest is the impact of the latter upon the former.  However, this relationship is not 

easily construed.  Arguably the largest hurdle researchers have faced in settling the cognition-

emotion debate involves defining the two psychological systems2.  While there is little dissention 

concerning the general processes of cognition (e.g., attention, memory, problem solving, 

                                                 
2 In referring to cognitions and emotions as “systems,” I do not mean to take the stance that the two comprise 
independent psychological structures.  I use the term in a more general and less restrictive manner.  The separable 
systems view of cognitions and emotions is a matter of much debate.  For a review, see Bargh (1997) and Leventhal 
and Scherer (1987). 
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language), a more narrow conception of the term restricts it to exclusively conscious processing, 

thereby relegating subconscious processing as a separate form of psychological activity 

(Kihlstrom, 1984).  This conception has been integral to the separate systems view, as emotional 

activity is typically considered subconscious due to its reliance upon primitive, subcortical 

structures of the brain (e.g., the amygdala and hypothalamus) that are known to conduct very 

little conscious processing (LeDoux, 1996). 

 Under the narrow view of cognition, it appears there is strong support for the notion that 

emotion and cognition represent separable psychological processes.  For example, research has 

shown that the affective significance of a stimulus is detected in the “early” visual cortex before 

any cognitive appraisal is possible3 (Padmala & Pessoa, 2008).  If cognition is considered only to 

refer to conscious processing, it appears that emotion may operate as an independent and even 

dominant psychological system.  However, since this resolution is only clear under a strict view 

of cognition, one could argue that the debate has deteriorated into a matter of semantics.  In fact, 

some researchers have made this argument (e.g., Leventhal & Scherer, 1987; Scherer, 1999). 

Regardless of whether emotion is an independent or subordinate system, it is clear that 

there exists a bidirectional influence between emotional and cognitive processes (Dalgleish & 

Power, 1999).  The nature of this exchange, particularly in the context of spectator sports 

consumption and consumer memory, is essential to orchestrating a theoretical rationale for the 

current research.  More discussion regarding this relationship will be provided later, with a focus 

placed on the modulating function of emotions on cognitive processing. In the preceding 

sections, the philosophical background of emotions and their relationship with cognitions was 

provided.  However, the task for defining emotion has yet to be fulfilled.  In the following 

section, a definition for emotion is presented, and the literature detailing the nature and 

physiology of basic and complex emotions is reviewed. 

 

2.2.3 Defining Emotions 

 What are emotions?  Why do they exist?  How are they processed, perceived, expressed, 

and interpreted?  Are they a function of the brain or the body, humans or animals, instinct or 

                                                 
3 It should be noted that some research has also demonstrated that responses to emotional stimuli are strictly under 
top-down control (e.g., Bishop, Jenkins, & Lawrence, 2007; Pessoa, McKenna, Gutierrez, Ungerleider, 2002).  
However, it is my understanding that the general consensus of past research reveals that the amygdala works to 
modulate the processing of emotional information (LeDoux, 1996; Padmala & Pessoa, 2008). 
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deliberation, evolution or learning?  Are emotions episodic or dispositional, a feeling or a state of 

mind, discreet or continuous?  Issuing an answer to these questions, and many others, has been 

deemed a necessary academic pursuit because the study of emotion, and more generally affect, is 

an attempt to understand the rudimentary essence of the human experience.  As Panksepp (2008) 

articulates: 

Without affect, we might not feel alive.  Without positive affect, there are few reasons for 
living, and people in depressive despair often choose death over life.  Without affect, 
there is neither fun nor pain.  Affect is the source of all intimacy… Without affect, we 
humans would have little to talk about and no special reason to reach out to others (p. 
47). 

 
 An emotional experience is likely at least an implicit objective of most human pursuits.  

Furthermore, it has been repeatedly demonstrated that emotions have a robust impact upon 

decision making, social interactions, memory, psychological well-being, corporeal sensations, 

thoughts, attitudes, and behaviors (Bechara, 2004; Keltner, 1998).  Due to the ubiquity of an 

emotional influence upon human endeavors and functioning, theoretical approaches to furthering 

the understanding of this process have burgeoned, rather independently, from a multitude of 

disciplines.  This complicates the process of issuing an absolute exposition for emotion, as its 

tenets vary based on the theoretical context at hand.  There is a large amount of disagreement 

across the disciplines, and the ambiguities of emotion are not easily disentangled due to inherent 

methodological limitations4.  There are several approaches to emotions research, begetting in 

several definitions of emotion.  Thoits (1989) comments on this issue, stating “there are almost 

as many definitions of emotion as there are authors [of emotion]” (p.318).   

Regardless of the dissention, most agree with the general view that an emotion is a 

“relatively brief episode of coordinated brain, autonomic, and behavioral changes that facilitate a 

response to an external or internal event of significance for the organism” (Davidson, Scherer, & 

Goldsmith, 2003, p. xiii). However, due to the pervading colloquial usage of emotion in 

everyday conversation, the term is often used interchangeably with several related concepts, 

including affect, feelings, and mood.  Affect represents a general class of psychological 

phenomena which encompasses the remaining of the aforementioned concepts.  Feelings can be 

described as the subjective manifestation of emotions (i.e., how emotions are experientially 

represented by the individual). Mood, on the other hand, refers to a “diffuse affective state that is 

                                                 
4 The internal and external validity challenges involved in examining emotions within controlled or natural settings 
are well documented (For a review, see Izard, 1982; Parrott & Hertel, 1999; Richins, 1997; Zembylas, 2007). 
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often of lower intensity than emotion, but considerably longer in duration” (Davidson et al., p. 

xiii).  Although these terms are quite interrelated, there exists a common failure to acknowledge 

their distinctions that dates back to William James’ (1884) essay on the nature of emotions, 

which reputedly contained several semantic ambiguities (Scherer, 2005). 

  In addition to differentiating emotions from other psychological phenomena, researchers 

have debated what comprises an emotion.  For instance, Scherer (1987) poses five emotional 

components, which include cognitive, neurophysiological, motivational, motor expressive, and 

subjective feeling components.  However, the conceptualized role of each function varies across 

disciplines, and in some cases its relation to emotions is disputed entirely (for a discussion, see 

Barrett, 2012).  A large amount of research within this domain has focused on supporting the 

(lack of) theoretical relevance of one or more of these components, particularly the inclusion of 

information processing (i.e., cognition) as a component of emotion as opposed to its own distinct 

process. 

 

2.2.4 Dimensionality of Emotion 

Another point of debate involves the basicality and dimensionality of emotions.  

Basicality, in this context, refers to the extent that emotion consists of a discrete set of 

independent and separable constructs.  Many neuropsychological studies have been interpreted to 

support the basic view of emotions, as researchers have pointed to differing neural correlates that 

correspond to disparate subject-reported emotional sensations (i.e., feelings; Damasio et al., 

2000; Lane, Reiman, Ahern, Schwartz, & Davidson, 1997).    Tomkins (1962) issued a theory of 

basic emotions, arguing that they are separately represented by differing patterns of neural firing, 

and each involves unique stimuli, feelings, and behaviors (e.g., facial expressions, body 

language).  Izard, Huebner, Risser, and Dougherty (1980) conducted a series of studies intended 

to investigate infants’ ability to behaviorally express emotions.  The findings obtained from Izard 

et al.’s research motivated the Differential Emotions Theory (DET), which depicts emotion as 

referent to eight separable constructs:  anger, contempt, disgust, fear, interest, joy, sadness, and 

surprise.  Similarly, Plutchik (1991) proposed a set of basic emotions; however, it was argued 

that these simple emotions may be combined to form a more complex variety.  Plutchik also 

expanded DET to account for findings that basic emotions may vary in magnitude and duration. 
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The basic emotions approach is advantageous in that it is supported by intuition (i.e., 

emotions are often argued to introspectively appear to be separable) as well as the 

aforementioned evolutionary, neuropsychological, experimental and socio-cultural studies.  

However, adherence to this approach is entwined with an important methodological disadvantage 

regarding the inherent subjectivity involved in measuring discrete emotions.  This measurement 

is inevitably dependent upon the interpretation and communication of emotions by the subject 

and researcher alike.  For instance, a scale considered to measure anger may, in fact, measure a 

different construct entirely (e.g., frustration).  Furthermore, it is possible that a particular scale 

measures anger for some and frustration for others.  There is also the potential that 

representations of emotions vary across individuals.  In other words, anger likely has a different 

meaning from one person to the next. 

Multidimensional accounts of emotion alleviate many of the measurement and internal 

validity concerns that are relevant to discrete conceptualizations.  Whereas the latter regards 

anger as a qualitatively distinct construct from frustration, a multidimensional view involves the 

differentiation of emotions based on quantifiable disparities across a set of dimensions.  In this 

regard, anger and frustration may represent ambiguous labels indicative of differing levels of the 

valence of a situational stimulus. This approach can be traced back to Wundt’s (1897) research in 

which he proposed a three dimensional (i.e., pleasure, arousal, strain) account of emotion.  Over 

the next century, several dimensions were proposed (e.g., activation, attention, basicality, 

dominance; Mehrabian, 1996; Plutchik, 1991; Russell, 1980; Schlosberg, 1954).  Plutchik 

offered a hybrid approach in which eight basic emotions (i.e., ecstasy, admiration, terror, 

amazement, grief, loathing, rage, vigilance) operate as dimensions for more complex emotions.  

In other words, a complex emotion can be classified by the extent to which it reflects a particular 

basic emotion (e.g., terror) and its level of complexity.  In a unique approach, Lövheim (2011) 

posited that various monoamine neurotransmitters represent the dimensionality of emotional 

activity.  Specifically, the manifestation of an emotion can be represented by varying levels of 

serotonin, dopamine, and noradrenaline.  Lövheim’s study is one of many attempts to issue a 

neural representation of emotional activity.  This line of research will be discussed in more detail 

in future sections of the manuscript. 

Despite the value provided by Plutchik and Lovheim’s models, Russell’s (1980) 

circumplex model of affect likely represents a more widely embraced approach.  This view 
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depicts emotion as the function of two dimensions, namely arousal and valence.  Russell’s 

model is very popular (e.g., Adolphs, Russell, & Tranel, 1999; Dolcos, LaBar, Cabeza, 2004), 

and findings demonstrating the separability of the two dimensions regarding their differential 

impact upon cognition (particularly memory processes) enhances the relevance of this model to 

the current research (Kensinger, 2004; Kensinger & Corkin, 2004).  These studies portray that 

emotion and memory interact differently based on where the emotional stimulus is represented 

across a bi-dimensional space.  Due to the present focus on the interaction of emotion and 

memory, this model is deemed to be particularly relevant to the current research.  Further, the 

two-dimensional view has wide appeal due to its adaptability to more complex models (e.g., 

Gerber et al., 2008). 

Multidimensional approaches offer several advantages, including the ability to quantify 

the emotion construct, the enhanced ease of interpretation (e.g., the arousal dimension is simpler 

to interpret than frustration), and the ability to adhere to and account for the common discrete 

emotions.  Due to these advantages, most practical applications of emotions theory involve the 

implementation of a multidimensional measure.  For instance, Mehrabian’s (1996) Pleasure-

Arousal-Dominance (PAD) model has been applied to research on consumer behavior, 

organizational behavior, and facial feature graphic design (Ashkanasy & Cooper, 2008; Bagozzi, 

Baumgartner, Pieters, & Zeelenberg, 2000).  Likewise, the proposed research will apply the 

circumplex model of emotions to enhance the current understanding of consumer responses to 

marketing stimuli within a spectator sport setting.  

The study of emotion has received interdisciplinary attention, and although many of its 

tenets have been summarized, a deeper understanding can only be attained by considering a 

multitude of research orientations.  In the remainder of this section, I will discuss the primary 

theoretical perspectives for this topic, which pertain to the sociological and psychological 

(including evolutionary, psychosomatic, cognitive, and neurobiological) viewpoints.  Each of 

these approaches address emotions uniquely, administering different techniques, assumptions, 

and research traditions. 

 

2.3 The Sociological Perspectives of Emotion 

 Why do humans have emotions?  The answer to this question is one of the fundamental 

points of dissention across the disciplines that have formalized theories of emotion.  There are 
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two generally accepted explanations for the existence of emotions, though several researchers 

acknowledge a likely fusion of these points-of-view (Stets & Turner, 2008).  First, many believe 

that emotions are the result of the evolutionary process, as they are arguably advantageous to the 

attainment of several goals related to the preservation of species (Ekman & Friesen, 1971; Nesse, 

1990).  This view is particularly popular within the fields of biology, psychology, anthropology, 

and neuroscience.  It will be discussed in more detail in later sections of the current manuscript.  

Alternatively, sociological researchers have posed that emotional feelings, recognition, and 

behaviors are learned and vary greatly across cultures (Kemper, 1978). 

 With the exception of the emotion-inducing stimulus, the majority of emotions research 

has neglected the role of the environment.  The sociological perspective of emotions, however, 

focuses primarily upon the influence of one’s surroundings, and an extreme stance can be taken 

that emotions are purely the product of one’s social reality.  This latter stance has been promoted 

by the philosopher John Searle (1995).  Searle describes the physical world as possessing both 

objective truths and institutionally created subjective realities.  One’s height and weight is an 

objective truth, whereas the idea that one is playing the game of baseball is a socially created 

concept.  The objective truths surrounding the actions of playing baseball involve running, 

hitting, and catching.  However, the concept of baseball is a product of interpretation, and its 

existence relies upon the interpreter’s personal representation of the appropriate constituents of 

the concept.  In other words, Searle calls into question whether or not baseball is real. 

 Similar to the philosophical claim that baseball is only real in an institutional sense, 

sociologists have questioned the reality of emotions.  For instance, Barrett (2012) issues the 

following argument: 

Emotions have been essentialized as natural when in fact they are constructed… 
[E]motions are more than just a particular pattern of objective changes that reflect a 
diagnostic body state or physical action – its reality derives from the way that perception 
works in a human mind, in conjunction with other human minds” (p.424). 
 

The view that certain intangible constructs are the product of societal collaboration is known as 

social constructivism (Berger & Luckmann, 1966). This point-of-view is quite unique from other 

approaches to the study of emotion, as “social constructionists generally reject the importance of 

the biological and physiological substrate in the determination of specific emotions” (Kemper, 

1981, p. 336).  Emotions, rather, are considered to be a normatively learned product of “feeling 



 
 

26 
 

rules” (Hochschild, 1979), social structure, status, and interpersonal relationships (Kemper, 

1978). 

A purely sociological perspective of emotion is clearly limited, as it fails to explicate the 

psychological process of an emotional experience.  However, Barrett (2012) argues for the 

science of emotion to account for the impact that social environment has upon – not only 

stimulating emotions – but creating their meaning.  Barrett’s conceptualization of emotions is 

substantially more integrative with other perspectives than the majority of traditional 

sociological research.  Likewise, Stets and Turner (2008) issue a framework that incorporates the 

sociological view with other scientific approaches.  They argue that the social elements that 

foster the creation of emotions and their meaning include both cultural and socio-structural 

variables.  Culture is defined by Stets and Turner as “systems of symbols that humans create and 

use to regulate their behaviors and interactions” (p. 32), and social structure is described as “a 

node in a network revealing varying properties such as density, centrality, and power, or as a set 

of status positions carrying varying levels of prestige and other resources” (p. 33).  Stets and 

Turner conceptualize one’s social environment as dictating the psychological and 

neurobiological elements of emotions (e.g., emotional arousal, cognitive appraisal), which 

thereby influence the overt reactions of the emotional individual (e.g., expressive gestures, role 

playing). 

Stets and Turner (2008) discuss these relationships.  As it is evident in their research, 

one’s social environment influences the psychological makeup of an emotion, which, in turn, 

influences the observable actions of the individual (the causality of these relationships also 

occurs in the reverse order as well).  In other words, the Stets and Turner’s sociological 

perspective of emotions posits three overarching levels of analysis, which can be simplified as 

social, psychological, and behavioral.  In conjunction, the variables associated with these levels 

of analysis together direct the formation of emotions and the creation of their meaning. 

The majority of emotions research is primarily positivist and thereby demonstrates a 

tendency to neglect the influence of social constructs (Kemper, 1981).  Barrett (2012) and Stets 

and Turner (2008) provide holistic accounts for the integration of these constructs within 

positivist paradigms.  Barrett directly addresses Searle’s (1995) philosophical discussion of the 

reality of emotions, declaring that although emotions are real they amount to more than the sum 

of their neurobiological parts.  Although emotions are likely not entirely learned, as Searle 
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suggests, social learning is assumed to be largely responsible for the assignment of meaning to 

an emotional experience, as well as the communication and interpretation of emotional 

expressions (Stets and Turner, 2008). 

One of the fundamental questions debated in emotions research was presented at the 

beginning of this discussion: why do humans have emotions?  It is unlikely that a purely 

sociological account of emotions can fully justify their existence through models of social 

constructivism and symbolic interactionism (Averill, 1980; Shott, 1979).  Psychological 

perspectives of emotion, however, often incorporate the influence of evolution.  A summary of 

the competing psychological perspectives of emotions follows, which includes a review of the 

contemporary understanding of human emotion as a product of the evolutionary process. 

 

2.4 The Psychological Perspectives of Emotion 

 The psychological perspectives of emotion have developed over time in a fashion that 

parallels the study of psychology as a whole.  Formal research began in the 19th Century, and 

was largely prompted by the theory of evolution (Darwin, 1859; Huxley, 1882; Malthus, 1826).  

Decades later, a behavioral approach dominated the field of psychology (See Mills, 1998, for a 

review), and this movement was matched by a transition to a psychosomatic view of emotions 

(James, 1884; Lange & James, 1922).  In the 1950s, a wave of researchers embraced the 

necessity to study thoughts and feelings (i.e., the “cognitive revolution”; See Miller, 2003, for a 

review), and, likewise, several cognitive theories of emotion ensued (e.g., Forgas, 1995; Lazarus, 

1982).  Finally, the advent of advanced neuro-imaging capabilities has enhanced the capacity for 

a neurobiological account of human emotion (e.g., Phan, Wager, Taylor, & Liberzon, 2002; 

Ochsner, Bunge, Gross, & Gabrieli, 2002). 

In the current section, the four overarching psychological perspectives of emotion (i.e., 

evolutionary, psychosomatic, cognitive, and neurobiological) are reviewed.  It is important to 

note that although each perspective offers a largely different focus, the theories are not mutually 

exclusive, and in many cases there is a large degree of overlap.  Over time, some of the theories 

have fallen out of favor (e.g., the James-Lange psychosomatic account of emotion; Lange & 

James, 1922), whereas others have remained largely intact over a prolonged period of time (e.g., 

Darwin’s thesis of emotional traits in humans and animals; Darwin, 1859).  Regardless, each 
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perspective provides a necessary contribution to garnering a complete and modern understanding 

of emotions. 

 

2.4.1 Evolutionary Research on Emotions 

 Tooby and Cosmides (2008) describe the field of evolutionary psychology as an 

“integration of principles and findings drawn from evolutionary biology, cognitive science, 

anthropology, economics, and neuroscience with psychology in order to produce high-resolution 

maps of human nature” (p. 114).  Evolutionary psychologists view the various computational 

functions of the brain as arising with purpose and necessity.  While emotional dispositions vary 

rather randomly across all individuals (Watson & Clark, 1984), the capacity to process emotions 

is virtually universal (Elfenbein & Ambady, 2002), extending across species (Dawkins, 2000) 

and pervading most facets of the human experience.  The central claim issued by evolutionary 

psychologists is that emotions represent a psychological mechanism evolved over time due to 

their advantageous impact upon the survival of species.  In other words, “the physiological, 

psychological, and behavioral characteristics of a specific emotion can be analyzed as possible 

design features that increase the ability to cope with the threats and opportunities present in the 

corresponding situation” (Nesse, 1990, p. 261). 

 The view that emotions serve a constructive and advantageous function may appear 

simple, but, in fact, it contradicts previously accepted portrayals of emotions as a general 

hindrance upon normal human functioning (Lazarus, 1979).  Research on the utility of emotions 

began with Charles Darwin (1872).  In his book, The Expression of the Emotions in Man and 

Animals, Darwin argues against Bell’s (1844) creationist claim that humans were uniquely given 

facial muscles to enhance human communication and to demonstrate their special relationship 

with their creator (Hess & Thibault, 2009).  Rather, “Darwin insightfully interpreted emotional 

expressions within an evolutionary model of adaptation and natural selection” (Porges, 1997, p. 

72).  Among others, Darwin points to parallels between human and animal facial expressions 

(e.g., baring teeth in anger), emotional universalities across cultures, and the expressive gestures 

of the blind as evidence to support his claim that emotions are the product of natural selection 

and adaptation (Hess & Thibault). 

Darwin (1872) discusses the important communicative function of emotions, arguing that 

the capacity to express an inward state with an outward gesture provides significant adaptive 
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value and promotes human welfare.  Although he acknowledged the motivational value of 

emotions, which includes their role in facilitating swift reactions to changes in the environment, 

Darwin focused on the manner in which emotions are expressed.  This work led to the proposal 

of three principles5.  The first principle (i.e., the principle of serviceable habits) states that 

expressive tendencies acquired throughout life that promote wellbeing are passed down to future 

generations.  This Lamarckian6 perspective of emotions implies that several expressive 

tendencies that currently possess only communicative value are derivative of habits that provided 

humanoid ancestors with a much more utilitarian function.  For instance, eyebrow-raising is a 

natural reaction to a surprising stimulus; this habit increases one’s field of vision and enables a 

more prompt detection of the source of surprise.  Darwin expounded on this principle more than 

any other, due to its obvious relationship with his controversial claim that all living forms 

evolved from a single organism (Hess & Thibault, 2009). 

Darwin’s second principle (i.e., the principle of antithesis) states that humans possess 

emotional expressions that exist to communicate the opposite of a serviceable habit.  For 

instance, the act of shoulder shrugging is cited as an expressive gesture lacking a utilitarian 

purpose; however, the passive act of raising and dropping one’s shoulders is an antithetical 

portrayal of an aggressive action.  As Hartley (2006) concludes: “[t]he point is that certain 

movements are used despite their uselessness – the actions… are linked with a specific state of 

mind and the occurrence of a contrary state seems to produce actions of an opposite kind” (p. 

158). 

Darwin’s third principle (i.e., the principle of direct action of the excited nervous system 

on the body) relates to the general finding that humans possess an inherent need to release excess 

nervous energy (e.g., finger tapping; Morreall, 1983).  A common example of this principle is 

Darwin’s explanation for human laughter, which is described as a “quasi-convulsive movement 

that discharges an overflow of nervous energy that was induced by either physical or 

psychological tension (Hess & Thibault, 2009, p. 121).  Absurd events that are perceived 

physically (e.g., tickling) is expressed in a similar fashion to those perceived psychologically 

(e.g., a joke), leading Darwin to conclude that they are both the product of an over-activated 

                                                 
5 My discussion of Darwin’s principles is largely informed by Hess and Thibault’s (2009) review. 
6 Lamarckian is a reference to Jean-Baptiste Lamarck’s view of evolution in which organisms’ biology change 
throughout their lifetime, and these changes are inherited by offspring.  Over the past century, this view has largely 
been refuted (Hodgson & Knudsen, 2006). 
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nervous system.  This final principle provides a rather exhaustive account of emotions that are 

expressed independent of intention and habit (Hartley, 2006). 

Darwin was arguably the first to issue a coherent and exhaustive theory of emotion as a 

product of the evolutionary process.  However, his contribution was primarily observational and 

largely lacked the provision of original data.  Ekman and Friesen (1971) were among the first to 

conduct an empirical analysis of one of Darwin’s tenets.  Responding to a growing controversy 

regarding the universality of facial expressions (Klineberg, 1938; Tomkins, 1962), the 

researchers examined “members of a preliterate culture who had limited exposure to literate 

cultures” (p. 124).  This sample, derived from New Guinea, was selected in order to differentiate 

emotional expressions as a function of evolutionary versus social influence.  Subjects were told 

stories, shown pictures of faces, and asked to associate the emotional tone of the story with the 

appropriate face.  According to Ekman and Friesen, their findings indicate that “the association 

between particular facial muscular patterns and discrete emotions is universal” (p. 124). 

Currently, the evolutionary underpinnings of emotion are widely accepted (Tooby & 

Cosmides, 2008).  Rather than implement this perspective to explain the existence of emotion, 

contemporary psychologists have adopted the evolutionary approach in order to make 

overarching conclusions about the nature of emotion.  For instance, many researchers have 

attempted to identify a set of “basic emotions” (Ekman, 1992; Ortony & Turner, 1990).  An 

evolutionary perspective has aided this process as different emotions have been found to 

originate from evolutionarily distinct ancestors.  For instance, primal emotions (e.g., fear, anger) 

are associated with primordial regions of the brain and likely are derived from pre-hominoid 

ancestors.  Social emotions (e.g., jealousy, gratitude), on the other hand, are processed by various 

regions of the cerebral cortex and likely evolved from primates (Dalgleish, 2004; Tooby & 

Cosmides).  As articulated by Tooby and Cosmides,  

To the extent that there is functional order to be found in the mechanisms responsible for 
emotions, it was forged over evolutionary time by natural selection acting on our 
ancestors… Indeed, a rich theory of emotions naturally emerges out of the core principles 
of evolutionary psychology (p. 115-116). 

 

2.4.2 Psychosomatic Research on Emotions 

 The psychosomatic approach to studying emotions involves an examination of their 

relationship with bodily changes.  Shortly after Darwin’s groundbreaking research, William 
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James’ (1884) What is an Emotion was published.  In this work, emotions are famously 

portrayed in a fashion that directly contradicts with Darwin’s evolutionary model.  Before James’ 

paper, emotions were considered motivational agents naturally selected to optimize an 

organism’s reaction to its environment.  James, however, posed that emotions are a reaction to 

bodily changes.  In other words, a sad event evokes crying, and the act of crying causes a 

physiological response that is interpreted as sadness.  This is known as the James-Lange theory, 

as Carl Lange (1885) independently and concurrently proposed a parallel view of emotions.  

Their conceptualization is driven mostly by the researchers’ observations of bodily changes (e.g., 

increased heart rate, muscular tension) that appeared to precede one’s interpretation of his/her 

emotion.  Figure 4 depicts the manner in which the James-Lange theory contradicts Darwin’s 

view of emotion. 

 Figure 4 provides a somewhat simplified depiction of the James-Lange theory.  A more 

detailed summary is expressed by Cannon (1927) in his rebuttal to this model: 

An object stimulates one or more sense organs; afferent impulses pass to the cortex and 
the object is perceived; thereupon currents run down to muscles and viscera and alter 
them in complex ways; afferent impulses from these disturbed organs course back to the 
cortex and [perception is transformed from] the ‘object-simply-apprehended’ to the 
‘object-emotionally-felt’ (p. 106). 
  

James (1884) provides a more parsimonious explanation of his theory, stating that “bodily 

changes follow directly the perception of the exciting fact, and that our feeling of the same 

changes as they occur is the emotion” (emphasis in original; p. 247).   

The James-Lange theory was a significant milestone for early emotions research, as 

previously the relationship between mind and body was largely neglected within this context.  

Indeed, Dalgleish (2004) regards James as one of the “fathers of affective neuroscience” (p. 

582).  Many modern mood-altering therapies are based on logic parallel to that issued by James 

(e.g., laughter therapy; Mallett, 1995).  This logic is expressed by James (1884) in the following 

example. 

Sit all day in a moping posture, sigh, and reply to everything with a dismal voice, and 
your melancholy lingers… [On the other hand,] smooth the brow, brighten the eye, 
contract the dorsal rather than the ventral frame, and speak in a major key, pass the genial 
compliment, and your heart must be frigid indeed if you do not gradually thaw (p. 1077-
1078)! 

 
The counterintuitive nature of the James-Lange theory, however, garnered much 

attention, and researchers quickly commented on the lack of empirical evidence that supports the 
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notion that bodily states antecede emotions.  This charge was led by Walter Cannon and his 

doctoral student Philip Bard, whose series of experiments of animal physiology supported an 

alternative theory known as the Cannon-Bard model of emotion (Cannon, 1915, 1927).  Cannon 

and Bard demonstrated that lesions to the afferent nerves of the sympathetic nervous system 

(SNS) in felines did not hamper subsequent emotional reactions to a stimulus. The sympathetic 

nervous system is a branch of the autonomic nervous system (ANS).  It is considered to be 

primarily responsible for the homeostatic and biofeedback processes of mammals.  Under the 

assumptions of the James-Lange theory, it should not be possible to process emotions without 

the normal functioning of the SNS, because an organism’s sensory mechanisms would no longer 

be able to communicate with the internal organs that James considers necessary to enact 

emotions.  Additional evidence refuting the James-Lange theory provided by Cannon includes 

the finding that “visceral changes are too slow to be a source of emotional feeling” (i.e., internal 

organs respond after an emotional reaction takes place; Cannon, 1927, p. 112) and the “artificial 

induction of the visceral changes typical of strong emotions does not produce them” (e.g., a shot 

of adrenaline does not evoke a strong emotion; p. 113). 

The theory that Cannon and Bard issue as an alternative to the James-Lange theory is 

depicted in Figure 5.  The researchers argue that the thalamus is the primary center for emotion 

regulation.  Perception of an emotional stimulus is considered to be relayed to the cortex, after 

which conditioned thalamic processes are activated.  “When the thalamic discharge occurs, the 

bodily changes occur almost simultaneously with the emotional experience” (emphasis added; 

Cannon, 1927, p. 120).  Simply put, “the peculiar quality of the emotion is added to simple 

sensation” (p. 120).  In other words, autonomic and emotional processing represent two 

separable systems that react to the interpretation of an emotional stimulus. 

 The Cannon-Bard theory was integral for the progression of early emotions research as it 

represents the first data-driven, holistic theory of emotion.  However, this progression was 

largely slowed during the philosophical shift toward behaviorism that occurred during the late 

19th Century and continued until the mid-20th Century.   The common view at this time relegated 

the unobservable mind to a figurative “black box.”  Experimental psychology dominated, and 
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objective behavioral manifestations were overwhelmingly emphasized7.  This paradigmatic 

orientation was likely instrumental in the development of the aforementioned psychosomatic 

theories of emotion (i.e., James-Lange theory, James, 1844; Cannon-Bard theory, Cannon, 

1927).  Indeed, the current understanding of the bidirectional influence of emotion and body is 

considerably informed by research that took place during this era.  However, the understanding 

of the role of thought (i.e., cognition) during emotional processing was wholly neglected (Baars, 

1986).  It was not until the cognitive revolution took place in the 1950’s that this gap in theory 

was addressed (Miller, 2003).  In the following section, the resultant cognitive theories of 

emotion are reviewed. 

 

2.4.3 Cognitive Research on Emotions 

 Prior to the 1950’s, a study of emotions necessitated a focus on either their bodily 

manifestations or the evolutionary implications of their existence.  The notion that emotions are 

at least in part a process of the mind was not only neglected but adamantly rejected as a viable 

topic of study (Baars, 1986).  Prior to the aforementioned cognitive revolution, a behaviorism 

revolution could be argued to have overtaken the field of psychology, which drastically changed 

the way psychological constructs were viewed.  As Miller (2003) summarizes, “perception 

became discrimination, memory became learning, language became verbal behaviors, and 

intelligence became what intelligence tests test” (p. 141; emphasis in original).  Subsequently, 

the cognitive revolution can be considered as a “counter-revolution” in which the role of 

cognition was recognized, and, more generally, an acknowledgement for the need of 

interdisciplinary collaboration took place (Miller).  Experimental psychology continued to 

represent the dominant methodological orientation, but it was supplemented with other methods 

considered to examine unobservable cognitive mechanisms and constructs (Beniger & Gusek, 

1995).  Most importantly, the central tenets of behaviorism – only overt behaviors should be 

measured and inferences regarding the mind are inappropriate – were rejected.  Deese (1972), for 

instance, compares the notion that psychology is “the science of behavior” to regarding physics 

as “the science of meter reading” and chemistry as “the science of observing changes in the color 

of paper” (p. 12). 

                                                 
7 This is admittedly a very American description of the philosophical orientation of psychology research during this 
time.  In Europe, psychoanalysis and Gestalt psychology contradicted the behaviorist view.  However, it is widely 
considered that experimental psychologists dominated this era (See Baars, 1986, for a review). 
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The cognitive revolution is the result of the spreading realization that past behaviors 

alone were poor predictors of future behaviors.  For instance, researchers had difficulty 

providing an exposition of linguistic patterns (Sperber, 1945), test performance (Thurstone, 

1924), and decision making (Alderson, 1952).  Cognitive psychology was thereby embraced as a 

science of the conceptual underpinnings of behavioral manifestations.  Following this 

philosophical shift, several definitions of cognition were issued.  These definitions vary in terms 

of their derived methodological orientation.  For instance, a neuropsychological view of 

cognition describes it as the function of prolonged prefrontal activity eliciting consciousness and 

awareness.  Cognitive psychologists, on the other hand, consider it as the study of the symbolic 

representations of the mind.  A generally accepted compromise involves the depiction of 

cognition as any controlled mental process (Nardi, 1998). 

As was summarized in previous components of the current manuscript, researchers have 

long found it necessary to differentiate cognitive and affective processes, and the 

interdependence of these functions has been the cause of much controversy.  Definitively stating 

the capacity of the human brain to process cognitive (affective) information without the support 

of affective (cognitive) mechanisms is not necessary for the current research.  However, 

evidence does exist that suggests these components derive from separate neuronal networks 

within the brain.  Emotional activity is carried out by the evolutionarily primitive subcortical 

regions of the brain (e.g., amygdalae, hypothalamus).  The neural networks considered 

responsible for cognition, on the other hand, appear to have been built around those necessary 

for emotion.  In other words, cognition takes place in the cortical regions of the brain (LeDoux, 

1996; Pessoa, 2008). 

For instance, Fuster and Alexander (1981) demonstrated the continued activation of the 

prefrontal cortex as monkeys maintain information within short-term memory, whereas Prather 

et al. (2001) demonstrate that legions to the amygdalae of monkeys severely impairs the ability 

to normally respond to a fear stimulus.  Based on this research, it is likely that cognition and 

affect are the result of separate mechanisms; however, it will be demonstrated later in the 

manuscript that these mechanisms are extremely integrated.  The temporal precedence and causal 

directionality of this exchange continue to be debated (Lazarus, 1999).  In the remainder of this 

section, the notable cognitive accounts of emotion are summarized. 
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2.4.4 Appraisal Theory 

A need for a cognitive influence in emotion theory became evident as research began to 

demonstrate a lack of bodily and physiological differentiation across the various emotional 

feelings.  Schachter and Singer (1962) addressed this issue, arguing that “…such differences are 

at best rather subtle and that the variety of emotion, mood, and feeling states are by no means 

matched by an equal variety of visceral patterns” (p. 380).  Although previous researchers had 

begun to hint of a possible cognitive explanation for the diverse emotional experiences that are 

unexplained physiologically (Hunt, Cole, & Reis, 1958; Ruckmick, 1936; Schachter, 1959), 

Schacter and Singer were among the first to issue a formalized, cognitively grounded 

interpretation of emotions.  The authors argued that one’s evaluation of a situation contributes to 

the elicitation of the chain of events that represent an emotional experience.  This view was 

largely inspired by the common finding that a certain stimulus tended to evoke different 

emotional reactions across individuals (e.g., Frenkel-Brunswik, 1949; Hall, 1934; Lacey, 1950), 

as well as the aforementioned lack of physiological differentiation across subjective accounts of 

emotion.  Schacter and Singer provide the basis of their theory as follows: 

Granted a general pattern of sympathetic excitation as characteristic of emotional states, 
granted that there may be some differences in pattern from state to state, it is suggested 
that one labels, interprets, and identifies this stirred-up state in terms of the characteristics 
of the precipitating situation and one’s apperceptive mass.  This suggests, then, that an 
emotional state may be considered a function of a state of physiological arousal and of a 
cognition appropriate to this state of arousal.  The cognition, in a sense, exerts a steering 
function.  Cognitions arising from the immediate situation as interpreted by past 
experience provide the framework within which one understands and labels his feelings.  
It is the cognition which determines whether the state of physiological arousal will be 

labeled as ‘anger,’ ‘joy,’ ‘fear,’ or whatever” (emphasis added; p. 380). 
 

Schachter and Singer’s view is often referred to as the two-factor theory of emotion, as 

the authors pose that visceral and cognitive functions combine to produce an emotion (see Figure 

6).  Simply put, emotions are considered a function of unexplained physiological arousal 

subsequently interpreted and labeled via cognitive processes.  The authors provide a practical 

example of this account: 

Imagine a man walking alone down a dark alley, a figure with a gun suddenly appears.  
The perception-cognition ‘figure with a gun’ in some fashion initiates a state of 
physiological arousal; this state of arousal is interpreted in terms of knowledge about 
dark alleys and guns and the state of arousal is labeled ‘fear’” (p. 380). 
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Following the two-factor theory it is argued that people use environmental cues to provide an 

emotional label for unexplained arousal.  Support of this claim is based on an experimental 

procedure in which participants were unknowingly injected with epinephrine (i.e., adrenaline); 

their environmental circumstances were manipulated, and it was determined that these cues were 

implemented to provide a label for the unexplained physiological arousal (caused by the 

epinephrine).  Schacter and Singer reported an ability to manipulate equivalent arousal levels 

into very different emotional feelings (e.g., euphoria, amusement, anger).  Prior to Schachter and 

Singer’s study, several unsuccessful attempts to enact emotions using solely an injected 

substance had been reported (e.g., Cantril & Hunt, 1932; Landis & Hunt, 1932).  However, 

Schacter and Singer’s study demonstrate the capacity to manipulate emotions using a 

combination of an injected stimulus and meaningful cues. 

The two-factor theory was met with a large amount of criticism, as there were many 

unexplained components to Schachter and Singer’s (1962) framework.  First, the model has been 

argued to explain emotional labeling only for unexplained arousal.  For instance, Zillman (1978) 

critiques the two-factor theory as follows: 

…the labeling of an emotional experience is construed [by Schacter and Singer] as the 
result of a decisional process that involves the deliberation of possible causal attributions.  
Emotional behavior, especially its motor component, is not conceived as an immediate 
response to a stimulus but as one that is mediated by this attributional deliberation.  The 
proposal of such a procedure may appear quite compelling when ambiguous response 
conditions are being considered, but it seems to be somewhat forced for conditions in 
which ambiguity does not exist (p. 338). 

 
Second, the language utilized by Schachter and Singer relating to the process by which cognition 

and arousal are combined to form emotion is considerably ambiguous (Levanthal & Scherer, 

1987).  Third, some research has demonstrated that emotions are possible in the absence of 

physiological arousal8 (Parrott, 1988).  Finally, multiple attempts to replicate Schachter and 

Singer’s findings were unsuccessful (e.g., Maslach, 1979; Marshall & Zimbardo, 1979). 

 The two-factor theory can only loosely be categorized as an appraisal theory.  Although 

the approach is cognitively based, the concept of cognitive appraisal is not directly included in 

Schachter and Singer’s (1962) model.  Rather, the two-factor theory relates more to cognitive 

                                                 
8 Although some cognitive psychology researchers maintain the possibility of emotion as entirely independent of 
physiological arousal, the current consensus appears to be that a form of arousal is necessary for any emotional 
experience.  Damasio (1994), LeDoux (1996), and Zajonc (1980) are leading researchers within this domain and 
provide strong arguments for the necessity of physiological arousal. 
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labeling: the process by which one interprets and categorizes their perception of physiological 

events.  Appraisal, on the other hand, refers to one’s evaluation of a stimulus as it relates to 

oneself.  Arnold (1960) is often credited with proposing the first true appraisal-based theory of 

emotion.  Unlike the two-factor theory, Arnold did not focus on unexplained physiological 

events.  Rather, arousal was considered to be caused by one’s appraisal of the emotional 

stimulus.  Arnold denoted two forms of cognitive appraisal, namely intuitive and rational.  The 

former refers to an implicit and automatic cognition, likely the product of an evolved response to 

a particular form of stimulus.  The latter refers to a conscious judgment.  In other words, these 

two forms of appraisal make up the instinctive and learned cognitive elements of emotion.  

Arnold’s appraisal theory is depicted in Figure 7.  As indicated in the figure, Arnold also 

incorporated action tendencies, which refer to one’s motivational response (in terms of 

approach/avoidance behavioral tendencies) to his or her cognitive appraisal of a situation. 

 Many adaptations of Arnold’s (1960) model exist.  For instance, Weiner, Russell, and 

Lerman (1978) proposed that cognitive appraisal evokes three types of emotional responses.  

First, simple emotions take place as an immediate and general reaction to the outcome of the 

stimulus event.  The authors provide feelings such as happy or upset as examples of a simple 

emotion.  Second, complex emotions arise as the result of one’s causal attributions relating to the 

stimulus event.  For example, a student performing well on an exam that believes his/her 

intelligence is the cause for the success may feel pride, whereas one that believes the cause was 

luck may feel relief.  Finally, “long-term feelings” refer to the persistent affective reactions one 

may have to the event stimulus (e.g., self-esteem).  They are considered to be the result of 

various dimensions of the aforementioned causal attributions (i.e., stability, locus, and control).  

Stability refers to the extent to which the cause is considered permanent.  Locus refers to whether 

the cause is internal or external.  Finally, control pertains to whether the cause can be influenced 

by the individual.  Figure 8 depicts Weiner et al.’s appraisal-attribution theory of emotion. 

 In addition to the three variations discussed in the current review, there are several other 

perspectives of appraisal theory that differ in many regards.  For a review of these approaches, 

see Clore and Ortony (2008).  Of relevance to the current discussion is the change in the 

common perception of the driving force of emotions from body to cognition.  Several criticisms 

to this cognitive focus have been articulated, and the dissention has mostly pertained to the 

extent to which one must process the meaning or an event in order to react emotionally.  For 
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instance, Parkinson (2007) argues that “although emotion in some sense conveys a relational 

meaning, the person experiencing it does not need to have extracted this meaning before (or even 

while) becoming emotional” (p. 24).  Zajonc (1980) has long been a notable figurehead of the 

view that emotion may be independent of – and precede – thought.  He summarizes his view as 

follows: 

Affect is considered by most contemporary theories to be postcognitive, that is, to occur 
only after considerable cognitive operations have been accomplished. Yet a number of 
experimental results on preferences, attitudes, impression formation, and decision 
making, as well as some clinical phenomena, suggest that affective judgments may be 
fairly independent of, and precede in time, the sorts of perceptual and cognitive 
operations commonly assumed to be the basis of these affective judgments.  Affective 
reactions to stimuli are often the very first reactions of the organism, and for lower 
organisms they are the dominant reactions (p. 151). 

Contradictory evidence as well as several articulated rebuttals to Zajonc’s claims have 

been presented.  Lazarus (1999) provides a review of this debate.  Although the exact role of 

cognition is widely debated, it is clear that it plays a significant influence in the formation and 

execution of emotions.  This topic will be discussed in more detail in later sections of the 

manuscript, as the interaction of cognitive and emotional processes is central to the current 

research.  The following section, however, provides a review of the final psychological 

perspective of emotions to be discussed, neurobiological. 

 

2.4.5 Neurobiological Research on Emotions 

 The history of formal neurobiological research can be traced back thousands of years to 

the Roman Empire, where physicians dissected the brains of animals and began positing the roles 

of varying brain regions (Gross, 1999).  Moving forward in time, technology has largely driven 

this field, beginning with the invention of the microscope and culminating with functional 

magnetic resonance imaging (fMRI; Poldrack, 2012).  The former allowed for the visualization 

of individual neurons and their synapses, while the latter provided the capacity to map systems of 

activation on a larger scale.  These two levels of analysis (i.e., molecular and systemic) continue 

to take place, and they provide different approaches to the ultimate goal of neurobiological 

research, which LeDoux and Phelps (2008) describe as “the localization of function” (p. 159).   

The molecular and systemic approaches to understanding emotions collectively represent 

a constituent of the broader field of affective neuroscience.  The general objective of affective 
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neuroscientists is to localize the function of affective processing.  Research conducted in the 

early 20th Century isolated the hypothalamus as a central mechanism for producing affect 

(Cannon, 1927; Penfield, 1934; Ranson, 1934), and Papez (1937) later proposed that the regions 

connected to the hypothalamus (i.e., anterior thalamus, cingulated gyrus, hippocampus) combine 

to represent an affective circuitry.  MacLean (1952) extended Papez’s work to include other 

regions (i.e., amygdala, basal ganglia, orbito-frontal cortex, septal nuclei), and he referred to this 

circuitry as the limbic system, which is “presumed to be an evolutionarily old part of the brain 

involved in the survival of the individual and the species” (Fellous, Armony, & LeDoux, 2002, p. 

398).  Originally, the limbic system was directly contrasted with the neocortex; the former was 

considered to be responsible for emotional activity and the latter was deemed the center for 

cognition.  However, robust research has demonstrated that several vital components of the 

limbic system are responsible for cognitive processes (e.g., the hippocampus is an important area 

for memory processes), and it has been argued that the fundamental concept of the limbic system 

“suffers from imprecision at both the structural and functional levels” (LeDoux & Phelps, 2008, 

p. 160). 

Regardless of the criticisms directed at the original claims of the structure and 

functionality of the limbic system, findings support the notion that some of the included regions 

influence the processing of emotional activity.  For instance, building from previous research 

demonstrating the hindering impact that lesions to the temporal lobe of monkeys has on 

emotional behavior (e.g., Klüver & Bucy, 1939), Weiskrantz (1956) was able to isolate the 

amygdala as essential to the normal processing of emotions.  Results from ensuing research has 

led scholars to determine that lesions to the amygdala appear to destruct the ability to process the 

significance of a stimulus in relation to the individual, including an enactment of a fight/flight 

response (e.g., Blanchard & Blanchard, 1972; LeDoux, 1996; Spiegler & Mishkin, 1981).  

Therefore, some researchers have dubbed the amygdala as the “emotional computer” of the brain 

(LeDoux & Phelps, 2008, p. 160). 

The majority of the evidence point to the amygdala as an emotional epicenter within the 

brain has focused on the manipulation of specific emotions, particularly fear (e.g., Blanchard & 

Blanchard, 1992; Klüver & Bucy, 1939; LeDoux, 1996; Maren & Fanselow, 1996).  Figure 9 

depicts Fellous et al.’s (2002) portrayal of the neural circuitry involved in the processing of fear 

as a result of an auditory stimulus. As demonstrated in the figure, the thalamus is respondent to 
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perceived changes in the environment and relays this information to (1) the amygdala and (2) the 

cortex.  These two routes are quite distinct.  The former represents a direct connection between 

sensory mechanisms and the brain’s emotional computer (i.e., the amygdala).  This pathway 

provides a very immediate and degraded representation of the emotional stimulus.  The latter, on 

the other hand, is mediated by the sensory cortex, allowing a more detailed and meaningful – yet 

slower – representation of the stimulus.  Therefore, one pathway facilitates instinctive reactions 

to perceived changes in the environment (e.g., a loud noise: the body tenses, heart rate increases, 

and eyes widen), whereas the other pathway allows for the individual to derive a cognitively-

driven explanation for the stimulus (e.g., the loud noise is determined to be gunfire; the 

individual experiences fear).  These two pathways have been dubbed the “high road” and the 

“low road” by LeDoux & Phelps (2008).  A simplified account of the distinctive pathways is 

provided in Figure 10. 

Figure 9 portrays the amygdala as the key component of emotional processing.  More 

general accounts have indicated other areas that are necessary for emotional activity as well.  For 

instance, Phan, Wager, Taylor, and Liberzon (2002) demonstrate that sadness activates the 

subcallosal cingulate, and imagery tasks (as well as other tasks of high cognitive demand) 

influenced areas of the cingulate and the insular cortex.  Nevertheless, the consensus among 

affective neuroscience researchers is that the amygdala is central to emotional experiences and 

expression (Fallous et al., 2002). 

The two pathways  depicted in Figure 10 support the view that emotions are both a result 

of cognitive appraisal (a phenomenon taking place in the neocortical regions of the brain) as well 

as at least partially independent of and primary to cognition.  Inputs received by the amygdala 

range from “raw sensory features processed in the thalamus to whole objects processed in the 

sensory cortex to complex scenes or contexts processed in the hippocampus” (Fellous et al., 

2002, p.399).  The raw sensory features are pre-cognitive; however, inputs deriving from the 

cortex and hippocampus are post-cognitive.  This demonstrates a clear interplay between 

cognitive and emotional neural networks.  The interaction of cognition and emotion is relevant to 

the current research, and the remainder of this review will focus on this relationship.  
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2.5 The Influence of Emotions on Memory 

 In previous sections of this review, research regarding the primacy, dominance, and 

separability of cognitions and emotions was summarized.  As discussed, researchers are largely 

mixed in their positions.  Findings have supported the primacy, dominance, and separability of 

both cognitive and emotional processes, and it remains unclear whether the two forms of mental 

activity are products of separable systems.  Despite this ambiguity, it is quite evident that 

cognitions and emotions strongly influence one another.  This was demonstrated in the sections 

of the review that discussed the impact that cognitions have upon emotions.  To reiterate, one’s 

cognitive appraisal of a stimulus elicits an emotional reaction, and the perception of emotional 

changes (i.e., feelings) are cognitively interpreted (i.e., categorized), allowing for the experience 

of a specific emotion (e.g., fear). 

Another important dynamic of the relationship between emotions and cognitions involves 

the direct influence that the former has upon the latter.  A large amount of research has been 

dedicated to elucidating the nature of this exchange, and a particular emphasis has been placed 

on contexts in which emotions are shown to enhance memory functions.  For instance, emotional 

events are typically self-reported as more vivid and salient (Pillemer, Goldsmith, Panter, & 

White, 1988; Schwarz & Sudman, 1994).  This coincides well with the pervasive notion that the 

emotional events of one’s past are remembered with extreme clarity and accuracy.  This widely 

held belief prompted a stream of research examining the “flashbulb effect” (Brown & Kulik, 

1977), which refers to the enhanced ability to recall personal details surrounding a uniquely 

emotional event (e.g., the terrorist attacks of September 11th; Sharot, Delgado, & Phelps, 2004).  

Luminet and Curci (2009) review flashbulb memory research and anecdotally summarize the 

phenomenon: 

Sometimes the event was so vivid that you remember the words that were said, smells 
that were present, or other apparently unimportant details such as the weather or the 
clothes that you were wearing.  It is likely that the memory was associated with the event 
was highly surprising [and] involved strong positive or negative emotions… [A]lthough 
the event occurred 10-20 years ago or more, you are very confident about all the details 
you report, even if another person who was with you that day disagrees with you (p. 2). 
 
Flashbulb memory research has typically been conducted in reference to a famous news 

event.  Although memory for this information has often been demonstrated to be inaccurate, 

flashbulb memories are typically more accurate and vivid than memory for baseline (i.e., 

unimportant and emotionally neutral) information (For a review, see Winograd & Neisser, 2006).  
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Baseline performance within this context is usually defined as one’s capacity to remember 

neutral news stories (Larsen, 2006 provides a review of this methodology).  The flashbulb 

memory phenomenon involves a unique halo effect; that is, the central and emotional event 

enhances memory for inessential, peripheral details surrounding the event. 

In general, the reviewed research indicates that memory for emotional events is more 

accurate, more enduring, and recalled with more frequency (Burke, Heuer, & Reisberg, 2003; 

Conway, 2005; Reisberg, 2006).  Emotional activity appears to facilitate memory processing.  

However, the conclusion that a purely positive relationship exists between emotions and memory 

is misleading.  The aforementioned accounts provide a narrow view of this interaction.  

Specifically, the studies have primarily focused on memory for the central circumstances of an 

emotional event and have somewhat neglected the impact that emotional processing has on 

memory for neutrally-charged stimuli.  An obvious explanation for the prior focus is that it is 

rare that the neutral stimuli of an emotional episode are relevant or interesting.  However, 

spectator sport marketing represents a unique context in which these parameters exist; the core 

component evokes emotions, whereas marketers are interested in memory of the unemotional 

peripheral.  Therefore, it is important to look beyond memory for emotional information and 

examine the influence that this activity has upon the memory system as a whole  The present 

review will focus on the cognitive mechanisms that collectively make up human memory and the 

effect that concurrent emotional processing has upon their normal functioning.  First, an 

overview of basic memory structures will be provided.  This will be followed by empirical and 

theoretical evidence suggesting the positive and negative impact emotional activity has upon 

each of these processes. 

 

2.5.1 The Processes of Human Memory 

 In order to appreciate the intricate influence that affective information processing has 

upon normal memory functioning, it is necessary to review the numerous structures and 

processes that make up this cognitive system, known broadly as memory.  The current review 

represents a synthesis of a variety of modern theoretical perspectives.  Researchers have 

conceptualized a wide array of topics, including memory subsystems, operations, 

representations, and structures (e.g., Atkinson & Shiffrin, 1968; Ballard, Hayhoe, & Petz, 1995; 

Tulving, Kapur, Craik, Moscovitch, & Houle, 1994).  The goal of this review is to integrate these 
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approaches as a single theory of memory (see Figure 11).  For independent reviews of these 

topics, see Tulving and Craik (2000).   Execution of the memory system is reliant upon the 

successful actualization of two general cognitive processes, namely encoding and retrieval.  The 

current theoretical discussion of memory theory will be organized around these two fundamental 

processes. 

 The encoding of information refers to the procedure of transferring raw sensory inputs 

into a more meaningful and functional representation.  There are three stages of encoding, 

though most perceived information is lost before reaching the second and third stages (Hudjetz & 

Oberauer, 2007).  Each stage represents the transfer of information to a more advanced memory 

store9 (Atkinson & Shiffrin, 1968).  In the first stage, stimulation of the sensory organs is 

cortically translated into information related to one of the five senses.  This information is 

processed within the sensory registry – a temporary memory store for sensory-specific 

representations.  This initial memory structure has a very large capacity, as it can simultaneously 

process virtually all of the information perceived by the sensory organs.  However, this 

information degrades quickly (i.e., 1-2 seconds); representations that fail to be subjected to the 

second stage of encoding are permanently lost (Atkinson & Shiffrin). 

The second stage of information processing necessary to facilitate an enduring memory 

trace occurs in the working memory store.  In order for information to reach this store, it must be 

selectively attended to (a cognitive control process that will be discussed in more detail in the 

following section) and translated from raw sensory inputs to meaningful and relational 

representations.   Working memory is a mechanism of conscious information processing; it is 

here that an individual’s thoughts are processed and utilized to direct behaviors.  It is important 

to note that working memory has a very limited capacity.  This constraint is a widely researched 

topic (for a review, see Cowan, 2005), as forgetting occurs for information that fails to be 

selectively processed within the working memory store.  It is considered that the average human 

working memory capacity for a set of unrelated units of information is seven (Miller, 1956).  The 

foundational research on working memory processes considered this store to act upon “bits” of 

information (i.e., a single input).  Ensuing research, however, demonstrated that several bits can 

                                                 
9 A memory “store” is an abstract representation of a system of complex neural activity.  The three stores differ 
greatly in the locality of processing and the form of cognitive representation.  For instance, long-term memory is 
associated with the medial temporal lobe, whereas working memory is considered to be a function of the frontal lobe 
(Zola & Squire, 2000).   
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be meaningfully combined into a single “chunk”, which exponentially expands the functional 

capacity of working memory.  For instance, in the random serial digit learning task (Miller), a 

list of random numbers are verbally presented to a participant, and the individual attempts to 

immediately recall this information in the order in which it was presented.  Findings show that 

nearly every cognitively healthy individual demonstrates a capacity that ranges from five to nine 

digits.  However, if the digits can be meaningfully associated (e.g., 9-1-1), they can be 

considered a single input or chunk (Daneman & Carpenter, 1980). 

 Representations within the working memory store are quite vulnerable – the absence of 

controlled processing (often in the form of mnemonic activity) is likely to result in forgetting.  

Sufficient processing, on the other hand, directly influences the probability that the selected 

information is encoded into Long Term Memory (LTM) store (Craik & Lockhart, 1971).  This 

final stage of encoding involves the translation to a conceptually-based representation.  These 

representations are commonly referred to as organized nodes that make up meaningfully 

connected networks of stored information (Anderson, 2000).  Information stored in LTM is 

considered to be permanent (i.e., insusceptible to forgetting; Tulving, 1974).  

Learning, or knowledge creation, is considered the process of successfully forming a 

trace in LTM.  Information that reaches this final stage of encoding cannot be unlearned or 

forgotten.  However, this information can become inaccessible (Tulving, 1974).  Learned 

information can only be acted upon after it has been retrieved from LTM back into the working 

memory store10, as the latter is the metaphorical “work station” of the brain (Atkinson & 

Shiffrin, 1968).  The successful retrieval of information from LTM is probabilistic, and this 

probability is influenced by a variety of factors.   

One of the variables influencing probability of recall/recognition (POR/R) is influenced 

by the extent to which the target information was consolidated. Consolidation is the process of 

memory trace formation through the creation of semantic association links with other 

                                                 
10 An exception is the mechanism of Long Term Working Memory (LTWM; Ericsson & Kintsch, 1995).  LTWM is 
not necessarily a memory store; rather, it is better conceptualized as a direct pathway for information in LTM to act 
upon behaviors.  As depicted in Figure 2.9, behaviors are primarily influenced by information in working memory 
(i.e., the information that the individual is actively thinking about).  However, many skilled cognitive sequences 
become effectively automatized, thereby rendering retrieval to working memory useless and inefficient.  A common 
example is the learned activity of riding a bicycle.  Once an individual achieves expertise, he or she is no longer 
required to consciously think about the activity, and working memory resources can be allocated to less skilled 
processes.  In other words, certain information in LTM does not necessarily need to be retrieved in order to be acted 
upon. 
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information stored in LTM.  The accessibility of a LTM representation is strongly dependent 

upon the occurrence of consolidation, as the semantic connections formed during this process 

create the memory “trace” cognitively utilized to retrieve information.  The consolidation 

hypothesis was originally proposed by Müeller and Pilzecker (1900), and it remains an accepted 

notion that is considered integral to retrieval processes (McGaugh, 2000).  Research has shown 

that activity occurring after learning may interfere with consolidation.  This hypothesis has been 

used to explain memory loss following a concussion (Lynch & Yarnell, 1978), improved 

memory following sleep (Stickgold, 2005), and enhanced POR for older traces (Ashcroft & 

Gribble, 1998). 

Another variable known to influence POR is the information available to cue retrieval.  

As previously discussed, information stored in LTM is represented by nodes organized into 

networks of associations.  Stimulation of a node initiates spreading activation, enhancing the 

accessibility and POR of the associated representations.  Information available during retrieval is 

known as a memory cue.  The difficulty of free recall (i.e., retrieval of information without a 

cue) as compared to recognition (i.e., using a representation of the trace, itself, as a cue) is an 

example of the strong influence cues have on POR. 

Finally, the psychological state of the individual has been shown to modulate POR.  

Research has shown that the mood (Weingartner, Miller, & Murphy, 1977), level of arousal 

(Reisberg, 2006), and emotional activity (Wessel & Merckelbach, 1998) are all relevant 

psychological factors during retrieval.  Substantive evidence exists in support of the relevance of 

all three predictors of POR (i.e., time for consolidation, appropriate retrieval cues, and 

psychological state).  Additional discussion of these factors will be provided in later sections of 

the manuscript. 

 Research on memory failures is often ambiguous as to whether the phenomena are the 

result of a lack of encoding or an inability to retrieve.  This distinction is both theoretically and 

practically significant.  Failure to retrieve is correctable; manipulating conditions during retrieval 

attempts can enhance the POR/R.  A lack of encoding, on the other hand, represents insufficient 

resources during one’s initial interaction with the stimulus and its immediate cognitive 

representation; it results in an irreversible failure to learn the information. Encoding deficits are 

primarily a function of insufficient deployment of cognitive resources, which is a process known 

as selective attention (see Figure 11).  As previously stated, the sensory register has a large 
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capacity, but can only retain information for very short durations.  The depth of processing 

necessary for retention is entirely reliant on selective attention. 

 Selective attention is one of the more rudimentary cognitive mechanisms possessed by 

primates and humans.  The capacity to selectively attend to specific environmental cues was 

evolved due to its promotion of survival for species.  Specifically,  

[t]he main functions of attention are to facilitate fast and accurate perceptual judgments 
and actions, and to sustain processing resources on selected stimulus inputs...  The 
attentional system underlies the detection and monitoring of stimuli that are relevant to 
the organism’s drives and goals (Mogg & Bradley, 1999, p. 145). 

 
Humans are in a constant state of cognitive overload (Kirsh, 2000), and cognitive resource 

limitations preclude the thorough processing of the entirety of this information.  The ability to 

quickly identify and examine information of particular relevance, while simultaneously 

inhibiting the processing of irrelevant information, is crucial for the successful navigation of 

one’s environment. 

In the following sections, the influences of emotional activity during encoding and 

retrieval are discussed.  Before beginning this review, it should be noted that due to the 

indeterminate manner in which emotion is defined, empirical examinations within this domain 

typically implement one of three modes of analysis.  First, researchers have examined the 

influence of an emotionally-laden stimulus, such as a printed word with a salient meaning (e.g., 

murder).  Second, some researchers have regarded enduring affective states (e.g., anxiety, 

depression) as emotions; these studies have often been dedicated to determining the biasing 

effects that these psychological states have upon cognitions.  Finally, the influence of “true” 

emotional experiences (i.e., relatively brief episodes of affective stimulation) have been 

considered as well.  Although research of each variety will be summarized within the following 

sections, this final approach is of the most relevance to the current research and will be stressed 

accordingly.   

Consistent with the two-dimensional view of emotion, the current review will provide a 

focus on findings pertaining to the separable influences of valence and arousal upon encoding 

and retrieval.  First, the influence of emotional arousal will be discussed.  This will be followed 

by a review of the impact that emotional valence has on ensuing memory.  The relevant 

theoretical and empirical evidence will be distinguished on the basis of whether they relate to 

encoding or retrieval mechanisms. 
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2.5.2 Emotional Arousal and Memory 

Emotional activity is considered to manifest in two forms.  First, these processes occur 

biologically in the form of neural activation originating in the limbic system and spreading 

across a multitude of brain regions (Kajiwara, Takashima, Mimura, Witter, & Iijima, 2003; 

LeDoux & Phelps, 2008).  Within the emotions literature, this activity is typically referred to 

simply as arousal (Reisberg, 2006).  In addition to a biological manifestation, emotions are 

represented cognitively (Lang, Greenwald, Bradley, & Hamm, 1993).  As discussed in previous 

sections of the manuscript, cognitive assessment is what differentiates emotions from instinctive 

biological reactions.  Due to the inclusiveness, complexity, and ambiguity of “cognitive 

assessment,” it is often measured as a valence continuum, ranging from positive to negative 

(Lang et al.).  Therefore, an emotion can be defined as meaningful arousal. 

Each of these elements of an emotional experience is considered to elicit separable 

influences on human memory.  In this section, theories relating to their influence on the encoding 

processes necessary for successful memory formation will be discussed.  This will be followed 

by a review of theories relating to their influence on the retrieval of previously encoded 

information.  Encoding and retrieval are separately discussed because they are both theoretically 

and practically distinct.  The manner in which they can be theoretically differentiated has 

previously been discussed and is depicted in Figure 11.  In an applied sense, however, they 

represent the difference between the successful exposure and consumer recall of marketing 

stimuli.  In this marketing context, the former has been demonstrated to influence consumer 

awareness (Guido, 2001), attitude formation (Berger & Mitchell, 1989), and behavioral 

outcomes (Schooler, Feighery, & Flora, 1996); on the other hand, consumer recall has been 

depicted as an outcome of familiarity, top-of-mind awareness, and repetitive exposure 

(Mantonakis, Whittlesea, & Yoon, 2008).  Although these relationships are rightfully 

emphasized within the general marketing literature, it is relevant in the sports marketing context 

to examine the manner in which the biological (i.e., arousal) and cognitive (i.e., valence) 

manifestations of an emotional experience influence the exposure (i.e., encoding) and recall (i.e., 

retrieval) of marketing stimuli. 

Although the influence of physiological arousal upon psychological processes has long 

been appreciated (e.g., Freeman & Katzoff, 1942; Muenzinger & Walz, 1932), this biological 
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modulation of consumer psychology was only recently recognized.  In making this argument, 

Sanbonmatsu and Kardes (1988) stated 

A consumer’s state of physiological arousal varies frequently and considerably and is 
influenced by a variety of everyday events, including the presence of others, physical 
exertion, various task demands, incentives, performance feedback, alcohol or caffeine 
consumption, and exposure to emotionally-charged stimuli… However, the effects of 
variations in arousal on consumer information processing… are unclear (p. 379). 
 

Independent of a cognitive influence, physiological arousal is considered to influence 

psychological processes in a variety of ways.  Of interest to the current discussion is the manner 

in which arousal promotes or detracts from encoding processes.  After a review of the extant 

literature, it has been determined that three hypotheses are relevant to this topic.   

The Arousal Enhancement Hypothesis (AEH) is used to refer to the notion that arousal 

promotes neurological activation, and this activity facilitates general cognitive functioning 

(Cahill & McGaugh, 1998; Sanbonmatsu & Kardes, 1988).  Regarding the encoding processes 

necessary for memory formation, physiological arousal has been shown to activate the amygdala, 

which enhances the processing of emotional information (Canli, Zhao, Brewer, Gabrieli, & 

Cahill, 2000; Hamann, Ely, Grafton, & Kilts, 1999).  Canli et al. provided fMRI data to support 

this exchange.  Level of arousal-induced amygdala activation during encoding positively 

influenced the ensuing familiarity ratings and POR of the target information.  Similar findings 

were obtained using Positron Emission Tomography (PET) data.  Hamann et al. concluded that 

“bilateral amygdala activity during memory encoding is correlated with enhanced episodic 

recognition memory” (p. 289).   

Figure 12 illustrates the mechanisms influenced by emotionally provoked arousal 

(McGaugh, 2006).  This formulation has been supported in several ways, including arousal 

induced by caffeine and other stimulants (Herz, 2006; Revelle & Loftus, 1992), exercise (Coles 

& Tomporowski, 2008), and self-reported levels of arousal (Thayer, 1967, 1978, 1989).  Revele 

and Loftus provide a thorough review of this literature, and it is clear that physiological arousal 

enhances several cognitive mechanisms, including those associated with memory functions, as 

indicated by the AEH.  Reisberg (2006), however, refers to AEH as a narrow, biologically driven 

hypothesis that is insufficient as a comprehensive account of the interaction of arousal and 

encoding.  Although a large amount of research demonstrates the enhancing impact that arousal 

has on cognitive functions, including those related to memory operations, evidence also exists 



 
 

49 
 

that suggests excessive arousal during one’s interaction with the to-be-remembered information 

may have an inhibitory impact on encoding.   

One explanation for this negative relationship is provided by the Cognitive Resource 

Allocation Model (CRAM; Kahneman, 1973).  The prediction issued by CRAM is that 

physiological arousal detracts from the limited cognitive resources available to allocate to the 

encoding of stimuli.  Demanet, Liefooghe, and Verbruggen (2011) summarize this prediction, 

stating that “affective information interferes strongly with behavior that asks for cognitive 

control… because arousal induced by affective information taxes cognitive resources” (p. 2).  

CRAM has been used in one way or another to explain a myriad of phenomena, including pain 

reduction via cognitive overload (Eccleston, 2011), employee and employer effectiveness 

(Fiedler & Garcia, 1987), self-regulation and goal-setting behavior (DeShon, Brown, & Greenis, 

1996), and technology-induced impairments of driving abilities (Patten, Kircher, Östlund, & 

Nilsson, 2004). 

Although the implications of CRAM have been examined across numerous contexts, a 

particularly popular line of research involves the analysis of memory failures due to cognitive 

resource limitations.  As previously discussed, the probability that information is successfully 

encoded is largely predicated on whether or not the information was selected by the individual’s 

attentional control mechanisms (i.e., selective attention; see Figure 11).  Although AEH indicates 

that selective attention capabilities are enhanced by physiological arousal, its dependence upon 

cognitive resources may result in an opposite effect.  Lane, Chua, and Dolan (1999) alluded to 

this paradoxical arousal-encoding relationship, stating that although emotional arousal 

“heightens sensitivity to environmental cues,” it also “modifies the allocation of attentional 

resources” (p. 989).  An empirical demonstration is provided by Deffenbacher (1983), who 

reviewed 21 eyewitness testimony reports and found 10 cases in which arousal improved 

accuracy and 11 cases demonstrating a negative relationship. 

Perhaps the original demonstration of the complexity of this exchange was provided by 

Yerkes and Dodson (1908); this research, which has generally received support for over a 

century, has prompted what is now known as the Yerkes-Dodson Curve.  Diamond, Campbell, 

Park, Halonen, and Zoladz (2007) extend the Yerkes-Dodson Curve and delineate what is still 

considered the relationship between arousal and “cognitive performance” (e.g., encoding, 

attention, memory, etc.).  One view indicates a curvilinear relationship between arousal and 
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cognitive performance; theoretically, an ideal arousal state exists, and levels of arousal above or 

below this state inhibit cognitive functioning.  The relevance of Yerkes and Dodson’s research to 

CRAM is indicated by the adapted view, which incorporates cognitive resource limitations into 

the typical Yerkes-Dodson Curve.  The relationship between arousal and cognitive performance 

is plotted for a simple task (i.e., low cognitive demand) and a complex task (i.e., high cognitive 

demand).  As evidenced in the figure, arousal has a purely positive relationship with cognitive 

performance when cognitive resources are plentiful; however, when these resources are taxed, 

the curvilinear relationship is obtained (Diamond et al.; Yerkes & Dodson).  This indicates that 

arousal indeed depletes resources that would otherwise be allocated to cognitive processing.11 

Based on the implications of the widely accepted Yerkes-Dodson Curve (Teigen, 1994), 

it is suggested that the probability of encoding environmental stimuli is decreased by excessive 

amounts of emotional arousal.  Therefore, the Yerkes-Dodson Curve provides theoretical support 

for CRAM.  Empirical research can be implemented to support this notion as well.  In fact, 

referring back to Deffenbacher’s (1983) review of eyewitness memory as a function of arousal, it 

was found that the 21 cases combined to take the shape of the inverted-U function, supporting 

CRAM’s prediction that high levels of arousal during encoding inhibits memory processes.  In 

general, it has been demonstrated that resource availability dictates the quantity of stimuli that 

can be attended to (Baddeley, 2007; Easterbrook, 1959; Kahneman, 1973) and the probability 

that selected information is encoded into working memory (Baddeley; Conway & Engle, 1994; 

Shah & Miyake, 1996). 

Overall, a wealth of research has supported the potentially detrimental influence of 

arousal during encoding on ensuing memory (See Mandler, 1992, for a review).  However, 

failure to encode under conditions of high emotional arousal may not be due to cognitive 

resource limitations, as suggested by CRAM.  Easterbrook’s (1959) review is often regarded as 

providing initial theoretical support of CRAM’s prediction; the author synthesized the extant 

research at that time, concluding that high levels of arousal decrease the quantity of 

environmental cues that are attended to.  With the CRAM it is suggested that this is due to a 

reduction in the quantity of information that can be attended to.  On the other hand, an 

                                                 
11 The original research conducted by Yerkes and Dodson in 1908 examined the relationship between stimulus 
strength and habit formation.  However, their conceptualization has been replicated across so many cognitive tasks 
that for modern research a general illustration using the ambiguous “cognitive performance” is most common.  This 
curvilinear relationship has received such pervasive support that the Yerkes-Dodson Curve is often referred to as a 
law.  For a review, see Teigen (1994). 
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alternative explanation is that high levels of arousal have an attention-narrowing effect.  This is 

referred to as the Peripheral Neglect Hypothesis (PNH). 

PNH predicts that, within a spectator sport marketing context, the modulation of 

attentional resources during high levels of arousal is detrimental to the probability that marketing 

stimuli are attended to and thereby encoded.  According to this view, compared to neutral arousal 

states, there are two ramifications of high levels of emotional arousal.  First, added attentional 

resources are deployed to the relevant central information (e.g., the event).  Second, the less 

important peripheral information (e.g., marketing stimuli) is actively suppressed.  Therefore, 

PNH provides an additional explanation for decreased memory due to high levels of emotional 

arousal during encoding.  Under this assumption, failure to encode does not happen because of a 

lack of cognitive resources; rather, the information is instinctively disregarded. 

Peripheral neglect is a phenomenon supported conceptually and empirically across 

multiple avenues of research.  Evolutionary psychologists have argued that the tendency to focus 

on the most relevant information during stressful/arousing conditions is advantageous to the 

survival of species (Dukas, 2009).  Due to the finite nature of working memory capacity, it is 

necessary to suppress irrelevant, or peripheral, stimuli and quickly tend to the most critical 

stimuli (typically the arousal-inducing stimulus).  Reisberg (2006) discussed the distinction 

between central and peripheral stimuli and their relation to emotion: 

A number of studies indicate that emotion has at least two separate effects on memory.  
On the one hand, emotion improves memory for an episode’s center, including the gist of 
the episode and also incidental details that happen to be associated with that gist.  On the 
other hand, emotion seems to undermine memory for an episode’s periphery, and, 
specifically, for details that are both irrelevant to the episode’s gist and also separated 
(spatially or temporally) from that gist (p. 16). 

 
 Reisberg’s (2006) quote alludes to three separate forms of central-peripheral distinctions.  

First, the author refers to a conceptual distinction, with central stimuli represented as the 

episode’s “gist” and peripheral stimuli as “incidental details.”  This distinction has been 

employed in several studies, and it has comprehensively been demonstrated that emotional 

arousal causes a narrowing of attention, thereby decreasing the probability that conceptually 

peripheral information is encoded (Christianson & Loftus, 1987, 1991; Clifford & Hollin, 1981; 

Clifford & Scott, 1978; Kebeck & Lohaus, 1986).  Although robust experimental evidence 

supports this notion, the central-peripheral conceptual distinction has most prominently driven 
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eyewitness memory investigations of “weapon-focus” bias.  This phenomenon was originally 

noted by Loftus (1979), who observed that 

The weapon appears to capture a good deal of the victim’s attention, resulting in, among 
other things, a reduced ability to recall other details from the environment, to recall 
details about the assailant, and to recognize the assailant at a later time (p. 35). 

 
Conceptually-based peripheral neglect is the most commonly employed explanation for the 

weapon-focus effect (Mitchell, Livosky, & Mather, 2011).  During a state of high emotional 

arousal, victims focus attention on what is the most conceptually relevant stimulus: the weapon. 

Reisberg (2006) also implies spatial and temporal central-peripheral distinctions.  

Although there is less research examining peripheral neglect in these capacities, empirical 

evidence exists that supports the claim that emotional arousal inhibits memory for the spatially 

peripheral stimuli of the visual field, as well as memory for events that occur before and after the 

emotionally-arousing stimulus (Burke, Heuer, & Reisberg, 1992).  Burke et al. simultaneously 

tested all three conceptualizations of the PNH (i.e., conceptual, spatial, and temporal).  Table 3 

(adapted from Reisberg) summarizes the influence of emotion on each categorization of stimuli.  

The pattern depicted in the table illustrates a potential explanation for the aforementioned mixed 

influence of arousal during encoding.  In Burke et al.’s study, emotion only had a strong 

influence on POR for information presented during the emotional episode, hinting at a temporal 

peripheral neglect effect.  Additionally, peripheral neglect was demonstrated for both conceptual 

and spatial conceptualizations of the central-peripheral distinction.  Overall, these findings 

provide an alternative explanation for the dual impact of arousal on encoding. 

The aforementioned predictions regarding arousal-memory interactions (i.e., AEH, 

CRAM, PNH) dealt specifically with the encoding process.  According to these views, emotional 

arousal either enhances or inhibits the probability of encoding target stimuli.  However, arousal 

may also influence the ability to retrieve information that has been encoded into LTM.  It is 

important to note that the effects relevant to the current research exclusively involve emotion 

during encoding.  Emotion during retrieval is a separate concern that is not currently addressed.  

This focus is due to the practical application of the study of the emotion-memory interaction; 

emotional activity is typical during encoding within a spectator sport marketing context, 

whereas, within this context, emotion during retrieval is not relevant.  Therefore, the current 

section focuses on the impact that emotional arousal during encoding may have upon the POR 

encoded information. 
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Bower (1981) issued a foundational conceptualization of the influence of mood and 

emotion during encoding on subsequent retrieval.  Motivated by associative network theory 

(Anderson & Bower, 1973), Bower poses that 

an emotion serves as a memory unit that can enter into associations with coincident 
events.  Activation of this emotion unit aids retrieval of events associated with it; it also 
primes emotional themata for use in free association, fantasies, and perceptual 
categorization (p. 129). 

 
Associative network theory regards knowledge stored in LTM as independent units – or nodes – 

of information.  Although this theory is primarily concerned with semantic and autobiographical 

knowledge, Bower presented empirical support for the notion that affective information is 

incorporated into the schematic representations of LTM store.  Using emotional inducement via 

hypnotic suggestion, Bower experimentally demonstrated that POR was maximized when the 

affective state during encoding matched that during retrieval.  This is referred to as the State 

Dependent Memory (SDM) effect. 

The state dependence of memory can be implemented to account for several familiar 

situational memory failures.  Along this vein, Bower (1981) illustrates SDM by recapping a 

scene from the 1931 movie “City Lights”: 

In one very funny sequence, Charlie saves a drunk from leaping to his death. The drunk 
turns out to be a millionaire who befriends Charlie, and the two spend the evening 
together drinking and carousing. The next day, when sober, the millionaire does not 
recognize Charlie and even snubs him. Later the millionaire gets drunk again, and when 
he spots Charlie treats him as his long-lost companion. So the two of them spend another 
evening together carousing and drinking and then stagger back to the millionaire's 
mansion to sleep. In the morning, of course, the sober millionaire again does not 
recognize Charlie, treats him as an intruder, and has the butler kick him out by the seat of 
his pants (p. 129). 
 

The situation described represents one of the many manifestations of SDM.  Alcohol induced 

forgetting has been at least partially attributed to these effects since Goodwin (1969) 

experimentally demonstrated SDM.  In Goodwin’s study, participants learned information while 

either sober or intoxicated.  A memory test was conducted one day later, and Goodwin observed 

that participants who learned information while intoxicated actually performed better if tested 

while intoxicated as opposed to sober.  Considering the detrimental impact that alcohol has upon 

cognitive performance (e.g., Peterson, Rothfleisch, Zelazo, & Pihl, 1990) this is a strong and 

fascinating finding.  Goodwin’s study represents a very common SDM procedure.  Table 4 

(adapted from Roediger, Weldon, & Challis, 1989) portrays the typical SDM paradigm.  Using 
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Goodwin’s study as an example, sobriety during encoding is represented by A, and sobriety 

during retrieval is represented as A’.  Likewise, an intoxicated encoding state is represented by 

B, and intoxication during retrieval is denoted as B’.  According to Bower, the theoretical 

implication of the superiority of A-A’ to A-B’ is that the affective context of learned information 

is stored as a node within LTM and, when activated, enhances POR of the target information. 

SDM effects have been demonstrated for both psychological and environmental state 

incongruities.  Goodwin’s (1969) study depicts the former.  The latter was famously 

demonstrated by Godden and Baddeley (1975) in which scuba divers learning information under 

water were much more likely to retrieve this information in a similar environmental state.  

Several studies have demonstrated SDM effects (For a review, see Eich, 1995; Ellis & Moore, 

1999; Roediger, Weldon, & Challis, 1989; Tulving, 1983), giving credence to Bower’s (1981) 

argument that psychological states are encoded into LTM, and POR of target information is 

dependent upon “emotion nodes situated in an associative network and the spreading activation 

throughout that network” (p. 147). 

In addition to the typical SDM effects, strong evidence suggests that not only is the 

activation of emotion nodes useful during retrieval, the affective content of LTM may in fact be 

central to the organization of stored information.  In other words, happy memories may represent 

an entirely distinct network than sad memories.  Table 5 depicts an experimental procedure 

implemented by Bower involving the study of six groups across three phases.  In Phase I, 

participants learned a list of words (i.e., List A), and in Phase II, participants learned an entirely 

unrelated word list (i.e., List B).  In Phase III, memory was tested for List A.  Across each phase, 

the psychological state of the participants was manipulated.  As expected, similar to the 

aforementioned SDM research, memory was best when the mood state during encoding (i.e., 

Phase I) was congruent with the mood state during retrieval (i.e., Phase III).  However, memory 

was actually better when there was an incongruity in mood states between Phase I and Phase II.  

The explanation is that participants with complete psychological state congruity across all three 

phases were vulnerable to interference effects (i.e., retrieving List B items when attempting to 

retrieve List A items).  Learning the two lists under separate conditions allowed the participant to 

cognitively discriminate the target items (i.e., List A) from the foil items (i.e., List B).  Bower 

cites this finding as empirical evidence that in some cases associative networks are defined by 

the affective context during which the stored information was encoded. 
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Overall, SDM effects are a widely accepted phenomenon.  In addition to the 

aforementioned research examining SDM within the context of mood and memory, researchers 

have also observed these effects with general states of high versus low arousal (Clark, Milberg, 

& Ross, 1983; See also Eich, 1995; Eich & Metcalfe, 1989; Revelle & Loftus, 1992).  It should 

also be noted that most studies of emotional SDM directly or indirectly refer to manipulation of 

arousal within the induction of emotional states.   

To summarize, the influence of arousal on memory – specifically the selective attention 

mechanisms necessary for encoding – is quite intricate.  Much research has demonstrated the 

elevating influence that arousal has on several cognitive processes, particularly those associated 

with human memory (Canli, Zhao, Brewer, Gabrieli, & Cahill, 2000; Hamann, Ely, Grafton, & 

Kilts, 1999).  According to this view (i.e., arousal enhancement hypothesis), emotional arousal 

during a spectator sporting event should enhance POR for marketing stimuli.  However, the 

arousing influence of a sporting event may provoke a detraction of cognitive resources and/or 

peripheral neglect.  Each of these latter influences decreases the likelihood of a particular 

spectator encoding the marketing stimuli, which clearly eliminates the potential of a direct 

influence.  Additionally, emotional arousal during encoding will potentially produce a 

psychological state that is incongruous to the neutral emotional states that dominate the day-to-

day life of a consumer.  Therefore, even if the information is attended to and encoded into LTM, 

it may be inaccessible for retrieval due to SDM effects.  To this point, four hypotheses regarding 

the interaction of emotional arousal and consumer memory have been reviewed.  The predictions 

associated with each hypothesis are listed in Table 6. 

 

2.5.3 Emotional Valence and Memory 

 Overall, research has shown that a purely arousal-based view of emotion fails to explain 

its multifaceted influence over human memory processes.  Reisberg (2006) reviews the 

shortcomings of this approach, labeled the biological account of emotion.  Simply put, only a 

subset of the phenomenal emotion-memory interactions is predicated by the presence of arousal; 

rather, the type of arousal is necessary to consider, as well.  For instance, stress is a negative 

form of emotional arousal, and a plethora of research has demonstrated its unique impact on 

cognition (e.g., Bremner, Krystal, Southwick, & Charney, 1995; Bremner & Narayan, 1998; 

Kuhlmann, Piel, & Wolf, 2005).  Of interest is the meaningfulness of the emotional stimulus or 
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the experienced emotion itself.  Typically, this is portrayed as a spectrum ranging from positive 

to negative.  The purpose of the current section is to review the relevant research depicting the 

manner in which emotional valence influences encoding and retrieval processes. 

As previously discussed, selective attention is a crucial process during encoding.  The 

majority of the research examining the interaction of emotion and selective attention has focused 

on the biased attention attributed to emotionally-laden stimuli (e.g., a vulgar word; Mathewson, 

Arnell, &Mansfield, 2008) compared to neutral stimuli (e.g., a tranquil photograph; Bradley, 

Greenwald, Petry, & Lang, 1992).  Manipulations of this sort involve a variance along the 

valence dimension.  Research has demonstrated that the valence of a stimulus influences the 

manner in which the information is cognitively processed.  For instance, Pessoa, Kastner, and 

Ungerleider (2002) described a form of competition amongst stimuli: “[a] typical scene contains 

many different objects that compete for neural representation… once attentional resources are 

depleted, no further processing is possible” (p. 31).  The outcome of this competition is typically 

resolved within the visual cortex, which receives both top-down inputs (i.e., attentional control) 

and bottom-up inputs deriving from sensory-driven mechanisms (Desimone & Duncan, 1995).  

The latter is highly connected to the amygdala (see Figure 9; Hamann et al., 1999), which is 

activated by the processing of emotionally valenced stimuli.  This activation renders emotional 

information advantageous during competition for representation.   

The above hypothesis has been tested using various methods.  Pessoa et al. (2002) issued 

physiological support using fMRI data and comparing the attentional resources deployed for 

emotional versus neutral pictorial faces.  These findings were replicated using visual scenes 

rather than faces (Padmala & Pessoa, 2008).  Vuilleumier (2005) provides a review of research 

within this domain, concluding that “sensory processing and attention can be modulated by the 

affective significance of stimuli…These modulatory effects implement specialized mechanisms 

of ‘emotional attention’” (p. 585). 

 In addition to fMRI data, behavioral evidence exists supporting the notion of a 

specialized emotional attention mechanism.  Eastwood, Smilek, and Merikle (2001) 

implemented a visual search procedure in which target stimuli (i.e., emotional faces) were 

randomly distributed within a display of distractor stimuli (i.e., neutral faces).  The researchers 

observed that the emotional features of a given stimulus influenced the amount of time that the 

information was attended to.  Anderson (2005) replicated the “attentional-blink” procedure in 
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which a rapidly changing stimulus is provided (e.g., a computer screen quickly flashing various 

pictures) and participants are asked to search for two different targets (T1 and T2).  The typical 

finding is that participants often fail to locate T2 if it is presented shortly after T1; in other 

words, the attentional mechanisms at play blink subsequent to selectively attending to 

information.  Anderson, however, determined that this effect was drastically reduced if T2 

possess emotional features.  The implication of this research is that the emotional valence of 

information is processed using a distinct sequence of cognitive processing. 

 Lesion studies have supported the premise of emotional attention, as well.  Hemispatial 

neglect, the decreased capacity to attend to information to a particular side of the visual field 

(typically due to hempispheric damage to the frontal or parietal lobe; Heilman & Valenstein, 

1979), has been shown to be less vulnerable to emotional stimuli (Vuilleumier &  Schwartz, 

2001).  In other words, otherwise unattended information is attended to due to the affective 

significance, or valence, of a particular stimulus. Vuilleumier and Schwartz interpreted these 

results as follows: 

[A]ttention is controlled by neural mechanisms involving not only frontoparietal areas 
but also limbic components in cingulate cortex and amygdala, which may interact with 
ventral visual areas in the temporal lobe to detect affective value and prioritize attention 
to salient stimuli (p. 153). 

 
Additionally, Anderson and Phelps (2001) demonstrated that lesions to the amygdala removed 

the enhanced likelihood of processing for emotionally valenced stimuli.  Finally, perhaps the 

most compelling evidence of this regard was provided by Hamm et al. (2003), who observed that 

participants rendered blind due to damage to the primary visual cortex (i.e., bilateral cortical 

blindness) demonstrated “intact fear conditioning to a visual cue” (p. 267).  The authors referred 

to this phenomenon as affective blindsight – the enduring visual abilities for emotionally 

valenced stimuli for an otherwise blind individual. 

Taken together, the summarized findings provide substantial evidence in favor of the 

prediction that the valence of a stimulus (whether positive or negative) will have a positive 

influence upon the probability of encoding.  The reviewed research suggests a separate 

specialized mechanism for attending to emotionally valenced information.  This mechanism, 

argued to be an automatic and uncontrollable process (Pessoa, 2005; Wiens, 2006), can be 

likened to the low road depicted in Figure 10.  Sensory processes are directly connected to the 

emotional networks of the brain which facilitate speedy behavioral responses and directed 
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cognition.  It is clear from these findings that a cognitive assessment for the emotional value of a 

stimulus is not necessary for this directed attention; rather, emotional valence is inherently 

salient and initiates an automatic processing sequence. 

The majority of research examining the valence dimension of emotion has focused upon 

the nature of the external stimulus.  The valence of the experienced emotion, however, has 

generated some interest as well.  As previously stated, valence is typically interpreted as positive, 

neutral, or negative (Posner et al., 2005).  Therefore, the valence of an experienced emotion can 

be simplified in the same manner.  In this vein, cognitive neuroscience researchers have 

demonstrated an interest in the dissociative influence of happy versus sad emotions on memory 

processes.  Overall, the results have been mixed.  PET data suggest that although emotional 

valence enhances memory, the type of valence (positive or negative) does not matter (Hamann et 

al., 1999).  On the other hand, positive emotions have been shown to increase the release of the 

dopamine neurotransmitter, which enhances several cognitive functions, including those 

associated with encoding and attentional control (Ashby, Valentin, & Turken, 2002; Braver & 

Cohen, 2000; Savine & Braver, 2010).  Perhaps the most consistent finding regarding the 

influence of valence upon encoding processes involves the biased tendency of individuals to 

attend to stimuli that is emotionally congruent to one’s current affective state.  This effect is 

known as state-dependent encoding (SDE).  In a typical study of SDE, a particularly valenced 

affective state (e.g., happy) is induced, and participants are exposed to either congruently 

valenced information (e.g., a picture of someone laughing) or incongruently valenced 

information (e.g., a picture of someone crying).  Studies of this nature have consistently 

demonstrated SDE effects; memory is superior for information that is affectively congruent with 

one’s psychological state during encoding (Bower, Gilligan, & Monteiro, 1981; Mayer & 

Salovey, 1988). 

SDE effects are considered to be a result of two cognitive processes, namely rehearsal 

and elaboration.  Rehearsal is the active consideration of a representation within working 

memory; the more information is rehearsed, the longer it is active within working memory and 

the more likely it is encoded into LTM store (Awh et al., 1996; Baddeley, 2000).   It is believed 

that state-congruent information is considered more relevant, and, therefore, this information is 

thought about, or rehearsed, to a greater degree (Bower et al., 1981).  The second process is 

known as elaboration, which refers to the extent to which inputs are meaningfully related to 
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previously learned information.  In other words, stimuli of a certain emotional valence conjure 

comparisons to other catalysts of similar emotions.  The implementation of these processes to 

explain SDE effects are evolutionarily based.  For example, an organism experiencing fear due to 

pending danger is benefited by the instinctive tendency to extensively process present fear-

evoking stimuli. 

Considering the reviewed research, compared to neutrally valenced information, 

emotional stimuli are more likely to be encoded (Padmala & Pessoa, 2008; Pessoa et al., 2002; 

Vuilleumier, 2005).  The cognitive functions designated for processing emotionally-valenced 

information represent unique mechanisms that are separable to those processing neutral 

information (Canli et al., 2000; Desimone & Duncan, 1995; Hamann et al., 1999).  Finally, the 

valence of one’s emotional state dictates the probability that particularly valenced information 

(i.e., positive versus negative) will be encoded (Bower et al., 1981; Mayer & Salovey, 1988); 

that is, “happy” emotions enhance the likelihood that “happy” stimuli within the visual field will 

be selectively encoded and inhibits the probability to encoding “sad” stimuli.  In the following 

section, the processes involved in retrieving positively and negatively valenced information from 

LTM are discussed. 

The processes involved in encoding emotionally valenced information are readily 

apparent.  That is, emotional information has an advantage during competition with neutral 

information for representation due to (1) the activation of the affective centers of the brain, (2) 

rehearsal within working memory store, and (3) cognitive elaboration.  Once this information is 

successfully encoded into LTM, however, the processes related to retrieval are not quite as 

simply summarized.  Before reviewing these processes, it is important to consider a pervasive 

concept from the emotions literature: emotional events, stimuli, and internal episodes are 

implicitly regarded as more psychologically important to an individual.  The evolutionary 

explication of this notion has been discussed; the limbic system was evolved primarily to 

enhance responses to events and information that relate to an organism’s survival. 

The structure of LTM reflects this tendency to assign greater cognitive importance to 

emotional information.  Stored information is in part organized based on the quality of its 

emotional valence (i.e., positive, neutral, negative), and otherwise unrelated information of a 

similar valence are inherently associated within LTM.  This is evidenced by the previously 

discussed SDM effects (see Table 5).  One’s affective state during retrieval dictates the 
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activation levels of congruently and incongruently valenced information stored in LTM due to 

spreading activation.  Specifically, POR for congruently valenced information within LTM is 

increased.   

Perhaps more relevant to the current research is the dissociation of POR for positively 

versus negatively valenced information when retrieval occurs during emotional neutrality.  A 

spectator sport consumer may encode otherwise neutral marketing stimuli as significantly 

positive or negative due to his or her experiences during consumption.  The valence associated 

with the memory trace may be attributed to a number of factors, including the outcome (e.g., win 

versus loss), the competitiveness of the game, and service performance.  Therefore, an 

immediate and simple research question is relevant within this context: does the valence of 

information in LTM influence POR during neutral emotional states? 

The findings related to this research question are very mixed.  One view is that the non-

neutral emotional valence of a node within LTM, whether positive or negative, enhances the 

representation’s integration within the associative networks of LTM (Anderson, 2000; Anderson 

& Bower, 1973).  This view considers the extent to which an emotion is valenced as the extent to 

which it is meaningful; a neutrally valenced emotion arguably has no meaning as it is defined 

solely by its level of biological arousal (Posner et al., 2005; Reisberg, 2006; Schacter & Singer, 

1962).  Therefore, degree of emotional valence is equated with connectivity of the representation 

within associative networks in LTM.  This renders valenced representations as more likely to be 

retrieved when conditions during retrieval are held constant. 

The repressed memory literature brings forth an alternative view.  Originating with Freud 

(1962), many researchers have claimed that negative memories are subject to active suppression.  

Although this phenomenon is typically relegated to traumatic autobiographical memories 

(Loftus, 1994) and it has been met with exceptional opposition (see Loftus & Ketcham, 1996), 

researchers have considered the possibility that all forms of negatively valenced information 

experience a degree of suppression (Hansen & Hansen, 1988; Newman & Hedberg, 1999).  

Supporting this notion, researchers have demonstrated a typical advantage of positively versus 

negatively valenced emotions (Bradley, Greenwald, Petry, & Lang, 1992; Canli et al., 2000; 

Hamann et al., 1999). 

Research regarding the relationship between emotional valence and memory has issued 

six predictions.  First, as compared to neutral information, valenced stimuli are more likely to be 
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attended to and encoded (Anderson, 2005; Eastwood et al., 2001; Pessoa et al., 2002; 

Vuilleumier, 2005).  Second, positively valenced emotions (e.g., happy) enhances attentional 

processes thereby increasing the probability that information encountered during positive 

emotional activity will be encoded into LTM (Ashby et al., 2002; Braver & Cohen, 2000; Savin 

& Braver (2010).  Third, individuals are more likely to attend to state-congruent stimuli (Bower 

et al., 1981; Mayer & Salovey, 1988).  Fourth, state-congruent information within LTM has a 

higher POR (Bower, 1981).  Fifth, during neutral emotional states, both positively and negatively 

valenced memories are more likely to be retrieved than neutral memories (Anderson, 2000; 

Anderson & Bower, 1973).  Finally, during neutral emotional states, positively valenced 

memories are more likely to be retrieved than negatively valenced memories (Bradley et al., 

1992; Canli et al., 2000; Hamann et al., 1999; Hansen & Hansen, 1988; Newman & Hedberg, 

1999).  These predictions are summarized in Table 7. 

 

2.6 Emotions and Consumer Memory 

Antecedents of consumer behavior can be simplified into two categories: stimulus-driven 

and memory driven (Lynch & Srull, 1982).  However, a pure form of the former is not common; 

a consumer’s decisions and actions are rarely influenced by marketing stimuli without the 

mediation of consumer memory (Alba, Hutchinson, & Lynch, 1991; Mantonakis et al., 2008).  

On the other hand, “the behavior of the consumer is largely influenced by prior experiences… 

most consumer decisions are necessarily dependent on memory and thereby range from the 

purely memory-based to mixed” (Mantonakis et al., p. 77).  It is presently argued that all 

antecedents of the consumer behavior are indirect in nature and mediated by the reviewed 

memory processes. 

 The consumer behavior literature has reflected the argued significance of encoding and 

retrieval mechanisms in evaluating the efficacy of marketing stimuli.  Regarding the former, 

researchers have examined drivers of attending to stimuli, such as consumer involvement 

(Buchholz & Smith, 1991; Celci & Olsen, 1988), consumer motivation (Pieters & Warlop, 1999; 

Pieters, Rosbergen, & Hartog, 1996), salience of advertising (Guido, 2001), and product 

placement (Lee & Faber, 2007).  Likewise, retrieval processes have been examined as a function 

of semantic associations (del Rio, Vazquez, & Iglesias, 2001; Keller, 1993), context and category 

cues (Alba & Chattopadhyay, 1985), interference effects (Burke & Srull, 1988; Kent & Allen, 
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1994), explicit versus implicit processes (Krishnan & Shapiro, 1996; Shapiro & Krishnan, 2001), 

and post-experience effects (Braun, 1999).  Several conceptual models have integrated memory 

research and theory, particularly those related to brand knowledge and advertising effects. 

 The rational approach to consumer psychology, often referred to as the information 

processing model (Bettman, 1979a), has dominated consumer behavior research for the past 40 

years.  Holbrook and Hirschman (1982) discuss the evolution of this literature. 

[T]he study of consumer behavior has evolved from an early emphasis on rational choice 
(microeconomics and classical decision theory) to a focus on apparently irrational buying 
needs (some motivation research) to the use of logical flow models of bounded 
rationality… The information processing model regards the consumer as a logical thinker 
who solves problems to make purchasing decisions.  The information processing 
perspective has become so ubiquitous in consumer research that, like fish in water, many 
researchers may be relatively unaware of its pervasiveness (p. 132). 
 

The information processing approach likens the consumer’s brain to a computer, capable of 

information gathering, assessment, and decision making with little or no irrational interference 

(Bettman; Howard & Sheth, 1969).  However, the reviewed theories of affect demonstrate that 

emotions play a very significant role in how information is processed. 

The consumer emotions literature is arguably less developed than that of consumer 

memory, as researchers within this domain have been particularly guilty of conflating the various 

components of affect (i.e., mood, feelings, and emotions).  A large portion of this research has 

focused on mood states.  For instance, several studies have examined the influence of an 

individual’s mood on his/her brand-related evaluative judgments (e.g., Barone, Miniard, & 

Romeo, 2000; Gorn, Goldberg, & Basu, 1993).  Additionally, studies of consumer feelings have 

also demonstrated this affective response as a significant predictor of evaluative judgments 

(Edell & Burke, 1987; Pham, 1998).  Overall, these studies have converged to issue strong 

support for a positive relationship between consumer affect (i.e., mood states and feelings) and 

cognitive outcomes (e.g., evaluations and judgments). 

 On the other hand, there has been very little convergence deriving from consumer 

emotion research.  This can be attributed to the fact that many of these studies are, in reality, 

examinations of consumer moods and feelings.  For instance, in an analysis of the influence of 

emotions on customer satisfaction, Phillips and Baumgartner (2002) implemented affective 

response scales intended to measure feelings (i.e., Burke & Edell, 1989; Edell & Burke, 1987) as 

a representation of consumer emotions.  Several review papers have documented the 
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interchangeable manner in which terms of affect are used, and the challenge this issues in 

developing a framework of consumer emotions (e.g., Cohen, Pham, & Andrade, 2008; Isen, 

2008; Laros & Steenkamp, 2005). 

Nevertheless, interest in consumers’ emotional processes has grown over recent decades, 

and a more formal approach is beginning to take place.  For instance, the two-dimensional view 

has been tested within a consumer behavior context, issuing a grounded and quantifiable 

operationalization of emotions (Lang, Dhillon, Dong, 1995; Shapiro, McInnis, & Park, 2002).  

Additionally, reflecting the basicality of emotions debate within the affective neuroscience 

literature, the roles of specific (i.e., basic) emotions during the consumption process have been 

explored (Richins, 1997; Ruth, Brunel, & Otnes, 2002).  Finally, some recent topics within the 

consumer behavior literature include mixed emotions (Aaker, Drolet, & Griffin, 2008; Williams 

& Aaker, 2002), the hierarchical structure of consumer emotions (Laros & Steenkamp, 2005), 

and counterfactual emotions (Simonson, 1992; Tsiros & Mittal, 2000; Zeelenberg et al., 1998).  

In addition to the cited theoretical studies of emotion, applied analyses have taken place as well, 

including examinations of emotional responses to advertising (Edell & Burke, 1987; Holbrook & 

Batra, 1987) and the emotional components of customer satisfaction (Burns & Neisner, 2006; 

Oliver, 1993). 

Despite the establishment of both consumer memory and consumer emotions as 

developed areas of study, the interaction of these psychological processes has largely been 

overlooked.   A comparison of research trends across the psychology and consumer behavior 

disciplines is interesting for the sake of context.  Regarding the former, Uttl, Ohta, and 

Siegenthaler (2006) described a surging popularity of studying the emotion-memory relationship.  

This claim was supported by reporting changes in citation figures (using the PsycInfo database) 

over the past 40 years.  The results indicated that studies of emotion-memory interactions are 

growing in popularity at a faster rate than studies of either psychological process on its own.  In 

other words, emotions researchers are demonstrating an increased interest in memory processes 

and, likewise, cognitive psychologists are incorporating emotion into contemporary models of 

human memory. 

In my review of the consumer literature, I found very little research that correctly 

measured emotions and their influence upon consumer memory.  For instance, between 2000 and 

2009, there were over approximately 2,200 studies of the emotion-memory interaction within the 
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field of psychology.  On the other hand, despite using a broad conceptualization of emotion, I 

found about 3% of that figure within the consumer behavior literature.  Nevertheless, an 

examination of the citation figures over the past decades indicates a growth in popularity similar 

to that obtained by Uttl et al. (2006).  My literature review contrasts emotion, memory, and 

emotion-memory research across the psychology (PsycInfo), consumer behavior (Business 

Source Complete), and sport consumer behavior (SportDiscus) streams of literature.12  My 

findings demonstrate that although the quantity of studies examining emotions and memory 

together is quite low within the context of consumption (sport and non-sport), the trending 

pattern is rather similar.  Researchers are beginning to demonstrate an interest in the interaction 

of emotion and memory. 

Much of the extant consumer behavior literature only indirectly relates to the current 

research topic.  Overall, researchers have failed to examine the influence of independent 

emotional processing (i.e., emotions evoked by stimuli unrelated to the target information) upon 

the incidental learning of information within a consumption context.  Rather, the emotion-

memory research within this domain is largely dominated by studies of the emotional 

components of brand knowledge (e.g., Zambardino & Goodfellow, 2007).  As previously 

discussed, emotions are represented as nodes within associative networks, and, in this context, 

these networks represent a brand’s image (Hirschman & Holbrook, 1982; Keller, 1993).  This 

research is driven by the stated need to implement consumer memory measures that better detect 

emotional representations within LTM.  Also, much of the emotion-memory literature is 

concerned with the influence of memory on emotion (the reverse of the current research topic).  

For instance, in recent years marketing researchers have developed an interest in consumer 

nostalgia (Goulding, 2002; Havlena & Holak, 1991; Holak & Havlena, 1992; Holbrook & 

Schinder, 1991).  Nostalgia is an emotional reaction to retrieval of a memory, a phenomenon 

often credited to the proximity of the hippocampus, an integral memory processing brain region, 

to the limbic system (i.e., the emotional center of the brain). 

The focus of the proposed research is memory for specific marketing stimuli.  Although 

this restriction certainly narrows an already deplete area of research, there is precedent for 

examining the emotion-memory interaction as it relates to the recall of this information.  Much 

                                                 
12 The scale of each trending pattern was approximately equalized by dividing to allow each research stream a 
similar reference point.  For more details on this process, see Uttl et al. (2006). 
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of this research has involved studying emotional reactions to marketing stimuli.  For instance, an 

effort has been put forth to develop a taxonomy of emotional responses to advertising (Derbaix 

& Pham, 1991; Edell & Burke, 1987; Holbrook & Batra, 1987; Richins, 1997).  More relevant to 

the emotion-memory interaction, however, is research demonstrating the enhanced attentional 

resources attributed to emotional advertising (Holbrook & O’Shaughnessy, 2006; Rosbergen, 

Pieters, & Wedel, 1997).  As previously discussed, consumers are in a constant state of cognitive 

overload (Kirsh, 2000); this research demonstrates that affective stimuli have an advantage in 

that they activate the limbic system, which has a more immediate impact upon the sensory 

organs, attentional control processes, and behavioral responses (Broadbent, 1977; Ittelson, 1973).  

In addition to the enhanced attentional resource allocation for emotional marketing stimuli, 

research has shown that this information is maintained within working memory for longer 

durations, thereby enhancing the likelihood of encoding into LTM.  Kroeber-Reil (1979) 

experimentally demonstrated that consumers employ additional cognitive processing for 

emotional advertising, leading to improved encoding and retention of this information.   

Similar to previous sections of the current review, the consumer emotions literature can 

be regarded as studies of emotional arousal and/or valence.  Bettman (1979b) reviewed the 

theoretical memory mechanisms currently argued to mediate marketing initiatives and consumer 

behavior.  One of Bettman’s conclusions is that the arousing influence of an emotional 

advertisement will enhance both short and long-term memory for this information.  After a delay, 

Bettman’s call for research on this topic was fulfilled.  Sanbonmatsu and Kardes (1988) 

experimentally demonstrated that biological arousal strengthened information processing and the 

efficacy of persuasive advertising.  Similar findings have been found for auditory stimuli (Bolls, 

Lang, & Potter, 2001).  Overall, findings have generally supported the notion that, compared to 

neutral information, consumer memory is superior for emotionally arousing marketing stimuli. 

Consumer behavior researchers have examined consumer memory as a function of the 

emotional valence of information, as well.  A consensus has emerged that positively valenced 

advertising is remembered superiorly to neutral or negatively valenced stimuli (Mai & Schoeller, 

2009).  An explanation for this phenomenon was proposed by Falkowski and Grochowska 

(2009), who argued that their findings “showed that positive emotions activated a wide area of 

the cognitive network.  Therefore, one could expect more cues of ad recall are available.  On the 

other hand, negative emotions activated a smaller area of the cognitive network” (p. 410).  The 
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limited activation caused by negative information may be due to the human cognitive 

suppression instincts (Freud, 1962; Hansen & Hansen, 1988; Newman & Hedberg, 1999) 

discussed in previous sections of the manuscript.  This advertising valence effect has been 

demonstrated experimentally (Mai & Schoeller) and longitudinally (Friestad & Thorson, 1986).  

However, Lang and Bolls (1995) offer an alternative view; the authors argue that valence only 

has an indirect influence on consumer memory.  Specifically, it was hypothesized by Lang and 

Bolls that the valence of marketing stimuli often evoked arousal, particularly for negatively 

valenced messages.  Indeed, when arousal was held constant no valence effect was obtained.  

Currently, more research on this topic is necessary to ascertain the stimulus valence-memory 

relationship. 

The reviewed consumer emotion research primarily examines the memory for the 

emotion-inducing stimulus.  That is, how does the emotional quality of a given marketing 

stimulus influence ensuing cognition (e.g., memory for the stimulus, attitudes, judgments, 

decision making processes, etc.)?  As demonstrated by my literature review, interest in this topic 

has recently burgeoned, and the depth of knowledge of consumer emotion-memory is growing 

rapidly.  However, an alternative research question that has been overlooked within this literature 

pertains to the emotion-memory interaction for neutral and peripheral stimuli.  That is, what is 

the influence of emotional processing during the incidental learning of neutrally-charged 

marketing stimuli?  Little is known about the impact of sport spectators’ emotions upon memory 

for affectless advertising.  This is a relevant distinction, as the majority of marketing stimuli are 

affectless and the emotions evoked by emotionally-charged stimuli likely lack intensity.  At best, 

this research has captured a very limited and weak form of the consumer emotion-memory 

interaction. 

Ray and Batra (1983) issued a claim that one’s emotional state may influence the 

information processing mechanisms necessary for marketing stimuli to be effective.  Likewise, 

Ray (1973, 1982) issued an argument that the emotional arousal of a consumer when indirectly 

exposed to marketing stimuli may have both a positive and negative influence on memory.  

Specifically, Ray suggested that consumers of low motivation levels would be benefited by 

arousal, whereas the memory of highly motivated consumers would be hindered.  This inverted-

U effect is reflected by the previously discussed Yerkes-Dodson curve.  However, emotional 

arousal levels independent of those induced by the target information (i.e., marketing stimuli) 
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have rarely been empirically examined.  Further, several researchers have demonstrated an 

interest in the influence of variance along the emotional valence dimension (i.e., positive, 

neutral, negative) of stimuli (Falkowski & Grochowska, 2009; Friestad & Thorson, 1986; Lang 

& Bolls, 1995; Mai & Schoeller, 2009), and results from the psychology literature indicate that 

the valence of one’s emotion during the encoding of neutral information influences the valence 

of the memory for that information (Anderson, 2000; Anderson & Bower, 1973).  However, the 

impact of the valence of one’s emotions when processing neutral information has rarely been 

empirically explored within a consumption context.13 

Overall, there is a dearth of consumer-related research that examines the influence of 

emotional activity upon memory for neutral information.  This can largely be attributed to the 

lack of emotional activity within typical consumption settings.  Spectator sport, however, 

represents a context in which consumers actively range in emotional arousal and valence 

(Griggs, Leflay, & Groves, 2012; Madrigal, 2008) due to heightened levels of consumer 

identification coupled with extreme levels of suspense (Bryant, Rockwell, & Owens, 1994).  

Additionally, sport marketers rely upon the effective presentation of stimuli that vary across each 

of the three central-peripheral distinctions in Table 6.  Finally, the affective valence of sport 

consumer emotions likely exhibits a wider range than what is typical of non-sport consumers.  

For these reasons, the emotion-memory interaction is deemed both practically and theoretically 

relevant to the spectator sport industry. 

 

2.6.1 Emotions and Sport Consumer Memory 

Spectator sport offers a compelling context for observing consumer emotions and their 

cognitive influences.  An ample body of research has demonstrated the significant role of 

emotion during the fan experience (e.g., Caro & Garcia, 2007; Kwak, Kim, & Hirt, 2011; 

Madrigal, 2008), and an argument can be made that an emotional response is one of the primary 

motivations for consuming sport (Raney, 2006).  However, studies of sport consumer emotions 

have been limited in theoretical scope and methodological approach.  As stated by Kwak and 

colleagues, 

[I]n comparison to information processing and social identity theory (e.g., team 
identification), we know much less about the role of emotions in fan behavior… [T]he 

                                                 
13 Some consumer behavior research has examined mood-related, as opposed to emotions-related, effects of this 
regard (e.g., Goldberg & Gorn, 1987; Mathur & Chattopadhyay, 1991).  See Gardner (1985) for a review. 
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prevailing research on sport and emotion has focused on emotion as an outcome 
variable… and very little is known if such emotional states derived from sport-related 
stimuli (e.g., game outcome, team-related messages) have implications for subsequent 
behaviors and cognition (p. 226). 

 
The spectator sport industry has long been a popular advertising platform in which 

companies make significant investments to reach and influence consumers (Hernandez, Teeters, 

& Reinemann, 1950).  For example, General Motors often spends over $500 million on 

television advertisements during sports programming in a single year, and Toyota often 

approaches nearly $300 million (Thomas, 2008) in spending.  A thirty second commercial during 

the 2012 Super Bowl cost approximately $3.5 million (Dailey, 2012).  Considering these costs, it 

is necessary for sport marketers to elucidate the influence that consumer emotions have upon the 

efficacy of spectator sport marketing stimuli. 

Researchers have demonstrated an interest in the drivers of consumer memory for sport 

marketing stimuli (e.g., Bennett, 1999); however, the moderating influence of emotions has 

largely gone unexplored.  Rather, emotions have been primarily examined as an antecedent and 

an outcome variable.  Regarding the former, Caro and Garcia (2007) use self-report measures of 

emotional arousal and valence to predict customer satisfaction.  Likewise, Kwak et al. (2011) 

examine their influence upon brand-related product evaluations.  On the other hand, emotions 

have been depicted as an outcome of wins and losses (Hirt, Zillman, Erickson, & Kennedy, 

1992), hot and cold cognitions (Madrigal, 2008), and as a psychophysiological response to team-

related stimuli (Hillman et al., 2000).  Finally, qualitative studies have portrayed an exploratory 

conceptualization of the emotion and memory linkages.  Healey (1991) and Griggs et al. (2012) 

demonstrated that self-directed recall of personally significant sporting events from one’s 

autobiographical memory results in the retrieval of emotional events characterized by relatively 

high levels of clarity and saliency. 

Two sport consumer behavior studies are representative of the extant literature examining 

the influence of independent emotional processing on memory for neutral marketing stimuli.  

The first was provided by Newell, Henderson, and Wu (2001).  Newell et al. conducted a field 

study of viewers of Super Bowl XXXIV.  A causal-comparative methodology was employed: the 

effects of arousal were assessed by comparing identified fans (i.e., those with a rooting interest) 

to casual viewers (i.e., those without a rooting interest).  The effects of emotional valence were 

assessed in a similar manner.  Self-report measures supported the researchers’ claim that fans are 
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characterized by higher levels of arousal and more positive emotional valence than those of 

casual viewers.  The researchers determined that those in the high-arousal/high-valence condition 

(i.e., fans of one of the teams) did not differ in recall of marketing stimuli as compared to those 

of the neutral-arousal/neutral-valence condition (i.e., casual viewers).  The Super Bowl has been 

a popular context for examining the consumer emotion-memory interaction due to the natural 

polarization of emotional valence (i.e., supporters of the winning team are considered to 

experience positive emotional valence, whereas those of the losing team experience negative 

valence) as well as expected high levels of consumer emotional arousal (Bee & Madrigal, 2012; 

Pavelchak, Antil, & Munch, 1988). 

Newell et al. (2001) provide a naturalistic examination of the sport consumer emotion-

memory interaction.  However, their study is limited in multiple ways.  Although field studies 

allow for a realistic context of observation, there are many internal validity concerns to consider.  

For instance, participants essentially self-select into one of the two causal-comparative groups 

(high-arousal/high-valence versus neutral).  The researchers are unable to control for 

confounding pre-existing differences between the two groups.  More importantly, however, their 

operationalization of emotion may have lacked the necessary variance to obtain an arousal or 

valence effect.  Participants were all from the same university, and most were likely not a true 

fan of either team.  The criteria that the authors implemented to divide the groups was based on 

whether participants indicated any rooting interest in the game at all.  Seventy-five percent 

reported to be rooting for one of the two teams involved.  However, this does not necessarily 

imply that these participants are identified to the extent that would generate an exceedingly 

different level of arousal or valence.  It is likely that a stronger manipulation of the emotional 

dimensions is necessary to observe memory effects.   

In addition to the concerns raised regarding the high-emotion group, there are issues with 

the control group (the 25% that did not report a rooting interest) as well.  It is also doubtful that 

these individuals were truly emotionally neutral, as this particular game was extremely close and 

likely significantly influenced the emotional arousal and valence of all viewers.  This is another 

shortcoming of the authors’ non-experimental design; the conditions and stimuli are not 

controllable.  Statistical concerns are evident as well, due to the fact that only 25% of their 

sample was selected into the control condition, which once again limits the sensitivity of their 

comparison.  Finally, free recall tests were administered as the dependent variable; participants 
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were asked to recall as many advertisements as possible.  This approach fails to differentiate 

amongst the various forms of stimuli predicted to be relevant by the peripheral neglect 

hypothesis.  Also, since there was no baseline comparison, it is unclear whether memory 

occurred at all.  The reported average of three recalled brands/sponsors could be simply 

attributed to guessing.  Newell et al.’s study aimed to address the “if” question regarding a 

possible influence emotion-memory interaction; however, their study did not examine the “why” 

question.  The various psychological mechanisms related to this interaction were unexplored. 

Pham (1992) also tested the two-dimensional influence of independent emotional 

processing upon memory for in-game marketing stimuli.  His study involved a controlled 

viewing of a 25-minute edited soccer game with embedded billboards as the target information.  

Arousal and valence were examined using self-report measures.  Structural equation modeling 

(SEM) was performed to assess the influence of the emotional dimensions upon recognition of 

the marketing stimuli. Pham observed a negative influence of arousal and no influence of 

valence. 

Pham’s (1992) approach addresses some of the concerns of Newell et al.’s (2001) study.  

The edited video allows for more experimenter control of the information presented to the 

participants.  Additionally, although this is not an experimental study, SEM allows for more 

control than the causal-comparative design.  However, there are potential issues with Pham’s 

study, as well.  First, the videotaped game occurred six days prior and involved “a confrontation 

between two of the most prestigious Belgian [soccer] teams” (p. 87).  It is likely that the result of 

the game was known by most participants.  Likewise, those ignorant of the results were probably 

uninvolved with the team/sport and were not invested in the viewed game.  The lack of 

participant suspense and excitement may indicate a failure to differentiate high and low levels of 

arousal and valence.  Also, similar to Newell et al.’s study, stimuli were not differentiated across 

the central-peripheral continuums (Table 6), and the underlying psychological mechanisms 

driving emotion-memory interactions were not addressed. 

The purpose of the current research is to address some of the discussed concerns 

pertaining to previous examinations of the emotion-memory interaction within a spectator sport 

context (e.g., Newell et al., 2001; Pham, 1992).  Additionally, a specific methodological design 

is presented that is expected to isolate the particular psychological mechanism underlying the 

obtained effects.  Before discussing this proposed methodology, I will review the common 
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approaches to measuring affect, in general, and the unique factors to be considered when 

studying emotions, in particular. 

 

2.7 Measuring Consumer Emotion 

 Most studies of consumer affect have focused upon moods (e.g., Bagozzi, Gopinath, & 

Nyer, 1999; Gardner, 1985).  This is likely due to the fact that emotions are comparatively 

difficult to invoke in laboratory settings, and inferring causal relationships is equally problematic 

in natural environments.  Moods, on the other hand, are relatively easy to induce and occur much 

more frequently within general consumption contexts (Broach, Page, & Wilson, 1995).  

Researchers have induced moods using a wide range of stimuli, such as music (e.g., Alpert & 

Alpert, 1989, 1990; Park & Young, 1986), pictures (e.g., Schiffenbauer, 1974), written passages 

(e.g., Bower, 1981; Gardner & Wilhelm, 1987), and video programming (e.g., Mundorf, 

Zillmann, & Drew, 1991; Mathur & Chattopadhyay, 1991).  The latter method has dominated the 

literature; advertising researchers have taken an interest in the influence of the affective context 

of mediated entertainment upon consumer reactions to embedded stimuli (e.g., televised 

commercials; Aylesworth & MacKenzie, 1998; Broach et al.; Goldberg & Gorn, 1987; Mathur & 

Chattopadhyay; Mattes & Cantor, 1982; Mundorf, Drew, Zillmann, & Weaver, 1990; Mundorf et 

al.; Scott & Goff, 1988).  The affective nature of entertainment programming is considered to 

influence viewer moods, which may impact the biological and cognitive processes at play during 

the encoding of marketing stimuli. However, the manner in which moods influence biological 

and cognitive processes is different from that of emotions (Bagozzi et al., 1999; Frijda, 2008).  

Emotions are considerably more intense, less stable, and more demanding of cognitive resources 

(Davidson et al., 2003).  Therefore, the extent to which mood-related research informs 

predictions regarding consumer emotion-memory interactions is limited.  Nevertheless, in 

building toward a methodology for examining consumer emotions, it is necessary to consider 

previous studies of consumer moods as well.   

Examinations of consumer affect have generally involved one of four approaches: 

diagnostic, self-report, naturalistic, and experimental.  Before reviewing this research, it is 

important to note that the objectives of the following studies widely varied.  Often, emotions 

were not intended to be examined, and, rather, consumer moods were of interest.  Alternatively, 

it is argued that in several cases the researchers claimed to have examined emotions when, in 
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fact, moods were observed.  Finally, many researchers do not differentiate between the two 

affective classifications.  Regardless of the terminology employed by the researchers, in the 

current review moods and emotions will be differentiated according to the conceptualization 

expounded upon in previous sections of the manuscript. 

 

2.7.1 Diagnostic Measures of Emotion 

 In the current discussion, a diagnostic measure of emotion refers to cases in which 

emotion is operationalized according to the observable bodily reactions of the participant.  Many 

researchers prefer diagnostic measures due to the theorized physical embodiment of emotions; 

some argue that emotions are defined by the behaviors that they enact (e.g., James, 1884; Zajonc, 

1980).  The simplest of these diagnostic measures involves third-party observation techniques.  

For example, the Specific Affect Coding System (SPAFF) was developed by Gottman and 

Krokoff (1989) to facilitate the third-party measurement of emotional behavior.  The SPAFF 

requires raters to consider “a gestalt consisting of verbal content, voice tone, context, facial 

expression, gestures, and body movement” (p. 49), and determine the extent to which this 

behavior reflects one of five negative emotions (i.e., anger, disgust/contempt, sadness, fear, or 

whining), one of five positive emotions (i.e., affection, humor, interest, anticipation, excitement, 

or joy), or neutrality.  The use of SPAFF to measure emotion requires expert coders.  Emotion is 

not measured during real-time interactions; rather, coders analyze video of emotional behavior 

and spend considerable durations (e.g., over ten hours) to rate relatively short video sequences 

(e.g., fifteen minutes; Gottman & Krokoff).   Another example of a third-party interpretation 

protocol for measuring emotions is the Facial Action Coding System (FACS; Ekman & Friesen, 

1978).  The original version of FACS relied upon highly trained experts to code facial 

movements, although more recent adaptations are entirely computerized (See Ekman & 

Rosenberg, 1998). 

 Quite a bit of research has been dedicated to exploring facial muscle correlates as 

representations of underlying emotions.  In addition to the aforementioned visual measures of 

facial movements (i.e., SPAFF, FACS), physiological measures of their contractions have been 

employed as well.  Using electromyographical (EMG) data, which examines muscles related to 

brow and lip movements, Cacioppo, Martzke, Petty, and Tassinary (1988) have analyzed 

emotional responses to positive and negative imagery.  The authors claim that this procedure 



 
 

73 
 

identifies “physiological markers of processes that underlie human interaction and social 

behavior” (p. 603).  Additionally, this technique has been employed to differentiate the arousal 

and valence emotional dimensions (Cacioppo, Petty, Losch, & Kim, 1986). 

 A disadvantage of examining the involuntary contraction of facial muscles as 

representations of underlying emotional activity is the probable interference of voluntary 

behavior or inhibition.  To an extent, humans possess the ability to control their expressive 

behaviors, which includes both the manufacturing of disingenuous expressions as well as the 

suppression of true expressions.   To counteract this potential limitation, researchers have argued 

that readouts of autonomic nervous system (ANS) activity fluctuations are better indicators of 

emotion.  Examples of this approach include measures of electrodermal activity (e.g., Esteves, 

Dimberg, & Öhman, 1994), respiratory activity (e.g., Rainville, Bechara, Naqvi, & Damasio, 

2006), and cardiovascular activity (e.g., Sinha, Lovallo, & Parsons, 1992).  However, these 

approaches have received criticism as well.  Cacioppo and Tasinary (1990) summarize the 

drawback of purely physiological measures of emotion: 

When a physiological event differentiates the presence versus absence of a particular 
psychological element, one may infer the absence of this psychological element given the 
nonoccurrence of the physiological event, but one cannot infer anything about the 
presence of the psychological element given the occurrence of the physiological event (p. 
24). 

 
In other words, a lack of physiological activity (e.g., fluctuations in skin conductance, 

heart rate, blood pressure and/or breathing) may indicate a lack of emotional activity; however, 

its presence cannot definitively indicate the presence of emotion.  This is due to the existence of 

other psychological and somatic phenomena that incite bodily reactions (e.g., attention to novel 

stimuli, breathing; see Larsen & Fredrickson, 1999).  Furthermore, these measures only represent 

one of the two emotional dimensions (i.e., arousal).  Due to these criticisms, some researchers 

argue that these measures should be implemented as a validity check for other measures of 

emotion.  For instance, Mattes and Cantor (1982) experimentally manipulated emotional arousal 

and valence using video programming.  To support their claim of an emotional disparity between 

the experimental and control conditions, they assessed the sympathetic arousal levels of both 

groups.  They determined a significant difference, indicating their emotional manipulation was 

successful.  
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An additional criticism of purely physiological measures is the inability to distinguish 

between emotions.  This relates to the aforementioned neglect of emotional valence.  Larsen and 

Fredrickson (1999) argue that “we cannot distinguish anger from fear, or disgust from anger (or 

any emotion from any other emotion), solely using autonomic measures” (p. 52).  The popular 

practice of assessing brain activity to represent emotional processing has been thoroughly 

discussed in previous sections of the manuscript.  Research has indicated that this approach 

allows for the assessment of emotional valence to compliment arousal-based measures.  For 

instance, “approach-related positive emotions are associated with left anterior activation whereas 

withdrawal-related negative emotions are associated with right anterior activation” (Larsen & 

Fredrickson, p. 52; see Davidson, Pizzagalli, Nitschke, & Kalin, 2003, for a review).  Due to the 

advent of advanced techniques, such as fMRI and PET scans, the capacity to localize neural 

correlates to variations in emotional arousal and valence has greatly advanced over the past 20 

years (Davidson et al.; Larsen & Fredrickson).  However, costs associated with these procedures 

are very high, and the setting in which data must be collected is quite contrived. 

 Overall, the diagnostic approach to the study of emotion often involves expensive 

equipment and highly trained technicians.  The value of relatively untrained raters to code 

emotional activity via observational procedures has been explored; however, the accuracy and 

reliability of this approach is quite questionable.  For example, some researchers have argued in 

favor of the implementation of vocal patterns as representations of emotion (e.g., Scherer, 1986).  

Scherer argues that Darwin’s (1872) original emotional conceptualizations equally emphasized 

vocal and facial manifestations; “[h]owever, compared to the face, the voice has received much 

less interest as a focus of research on emotional expression” (p. 143).  Another inexpensive 

approach is to analyze performance of tasks known to be sensitive to certain emotions.  As stated 

by Mayer and Bremer (1985), “when an individual experiences a change in mood, there will be a 

concomitant change in the way he or she thinks about the world… Such a change in thinking will 

be reflected in a person’s performance at various cognitive and psychomotor tasks” (p. 95).  

Several tasks were found to significantly correlate with emotional activity.  These included 

psychomotor activities (e.g., the number of digits that could be written during an 80-second 

span) as well as affective outlook tasks (e.g., estimating the probability that certain pleasant or 

unpleasant events are likely to take place. 
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 Although the less costly diagnostic assessments of emotion (e.g., unobtrusive 

observation; correlated measures) have received some support, their utility is quite limited.  

Mayer and Bremer’s (1985) study yielded five tasks that were significantly correlated to 

emotional processing.  However, the range of the coefficient magnitudes was relatively low (i.e., 

.21 to .34).  Likewise, Pittam and Scherer (1993) examined the validity of vocal patterns as 

indicators for emotional variation.  Overall, participants are about 50% successful at recognizing 

audibly expressed emotions.  Further, certain emotions were very poorly recognized (e.g., 

contempt). 

 Diagnostic measures have appealed to researchers due to the explicit operationalization 

of emotion and its many forms.  However, there are many disadvantages to this approach.  These 

procedures are often quite invasive and rely upon participants’ interaction with technical 

equipment (e.g., fMRI machines).  For such measures experienced and highly trained technicians 

are typically required.  Diagnostic procedures that do not require extensive training and are 

unobtrusive typically rely upon extensive researcher inference and are often less accurate.  

Finally, the ability to differentiate emotional processing from physiological activity, as well as 

the ability to distinguish across emotions, has been extensively questioned.  Due to these factors, 

the diagnostic approach is arguably less popular, particularly within the consumer behavior 

literature. 

 

2.7.2 Self-Report Measures of Emotion 

 Considering the difficulty in the third-party evaluation of emotional variance described in 

the previous section, an obvious alternative is to administer an approach that curtails researcher 

inference, such as directly surveying the individuals of interest.  Self-report measures provide 

several advantages, including decreased researcher inference, speedy data collection, and cost 

effectiveness.  Due to these characteristics, the measurement of emotions via questionnaires has 

become quite popular.  Nowlis and Green (1957, as cited by Larsen & Fredrickson, 1999) issued 

one of the original self-report assessments of emotion.  Using factor analysis, the Mood 

Adjective Checklist (MACL) was constructed; twelve emotions emerged, including affection, 

aggression, anxiety, concentration, egotism elation, fatigue, nonchalance, sadness, skepticism, 

social, surgency, and vigor.  However, the MACL is representative of a series of discrete 

emotions, and many researchers argue against such a discontinuous approach (Larsen & Diener, 
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1992; Russell, 1980; Watson & Tellegen, 1985).  Further, many of the emotions included in the 

MACL lack theoretical support.  Due to these criticisms, this instrument is rarely implemented. 

Zuckerman and Lubin (1965) addressed many of these concerns with their construction 

of the Multiple Affect Adjective Checklist (MAACL).  The MAACL is considerably more 

parsimonious than the MACL; emotional activity is represented by Zuckerman and Lubin’s 

instrument across only three dimensions (i.e., anxiety, depression, and hostility).  Likely due to 

its early adoption by psychology researchers coupled with its simplicity, the MAACL is 

considered “the most widely used self-report emotion assessment instrument in the psychological 

literature” (Larsen & Fredrickson, 1999, p. 46).  However, this measure presents a clear focus on 

negative emotional activity14.  Additionally, researchers of this time were venturing toward a 

two-dimensional consensus (e.g., Arnold, 1969; Smets, 1975).  In support of this movement, 

Thayer (1967) constructed the Activation-Deactivation Adjective Checklist (A-DACL).  The 

items of the A-DACL converge to represent two dimensions, namely arousal and valence. 

 Each of the aforementioned scales (i.e., MACL, MAACL, MAACL-R, A-DACL) share a 

common “checklist” format.  In other words, participants are presented with a list of statements 

and are instructed to “check” those that apply.  Research has demonstrated that this approach is 

not ideal.  Bentler (1969) argued that the checklist procedure was prone to systematic error and 

issued an argument in favor of semantic differentials.  Bentler’s examination of semantic 

differentials led to the conclusion that “semantic space is approximately bipolar” (p. 33).  For 

example, valence is simultaneously represented by the extent to which something is positive as 

well as negative.  Other research has demonstrated that the checklist format (i.e., true-false) is 

particularly prone to the engagement of response sets (i.e., the enactment of a pattern of 

responses independent of the measured constructs).  For instance, Cronbach is typically credited 

with demonstrating the systematic error associated with true-false tests.  Across a series of 

experiments (Cronbach, 1941, 1942, 1946, 1950), Cronbach demonstrated several response 

patterns encouraged by true-false test formats.  It is beyond the scope of the current review to 

elaborate upon the reliability and validity issues of the often employed checklist format; Rorer 

(1965), however, provides a thorough discussion of this topic. 

                                                 
14 The authors later updated the MAACL to incorporate more positive portrayals of emotion as well as 
comprehensive accounts of positive and negative affect (Zuckerman & Lubin, 1985).  This revised instrument (i.e., 
MAACL-R) has received less consideration from researchers, perhaps due to reportedly low coefficient alpha 
magnitudes. 
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 Over time, researchers have begun to stray from the checklist format.  The majority of 

these conceptualizations represent variations of the arousal-valence view of emotion (Mehrabian 

& Russell, 1974; Russell & Mehrabian, 1977; Russell, Weiss, & Mendelsohn, 1989; Watson, 

Clark, & Tellegen, 1988).  For instance, Watson et al. developed the Positive Affect Negative 

Affect Schedule (PANAS), which represented emotional activity across two dimensions, namely 

Positive Affect (i.e., high levels of positively valenced arousal) and Negative Affect (i.e., high 

levels of negatively valenced arousal).  However, Izard (1977) developed a popular measure for 

examining discrete emotions (i.e., the Differential Emotions Scale; DES), in which each emotion 

(e.g., fear) is represented across three synonyms (e.g., scared, fearful, afraid).  Izard’s instrument 

is arguably the most popular measure for researchers who adapt the discontinuous view of 

emotion (see Boyle, 1984, and Philippot, 1993). A common disadvantage of the discussed self-

report measures is the length of these instruments.  For instance, the MACL, MAACL, and 

MAACL-R all have over 130 items.  Although issues of participant motivation and fatigue are 

interminable issues with survey research, the fluidity of affect renders this matter particularly 

concerning within this context.  Emotions are, by definition, short-lived (Davidson et al., 2003); 

the elaborated cognitive process of reflecting on one’s current psychological state likely assuages 

emotional activity. 

 The temporal issue inherent to the study of emotions has encouraged the adoption of 

single-item measures.  Although single-item measures are typically discouraged, the temporal 

demands of emotions research issues advantages to this otherwise avoided approach.  Russell, 

Weiss, and Mendelsohn (1989) introduced the Affect Grid.  Based on the two-dimensional view 

of emotion, the Affect Grid is a 9X9 matrix that requires only a single response from 

participants.  Each participant rates his/her current emotional state by selecting the square that 

most adequately reflects the individual’s level of emotional arousal and valence.  The grid is 

divided into four quadrants, labeled excitement, relaxation, depression, and stress.  Russell et 

al.’s approach facilitates repeated speedy and unobtrusive responses over an extended interaction 

with an emotional stimulus (e.g., a video). 

 Another method of addressing the temporality of emotion is to incorporate the element of 

time into the data.  An example of a temporal measure of emotion is a user-adjusted emotion dial 

that can be continuously rotated as the participant interacts with the emotional stimulus.  For 

example, Fredrickson and Kahneman (1993) conducted a series of experiments in which 
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participants used dials to provide real-time ratings of emotion in response to either positively or 

negatively valenced film clips.  In a later study (Fredrickson & Levenson, 1998), the rating dial 

was used in conjunction with multi-item and cardiovascular measures to examine real-time 

changes from a negative emotion (i.e., fear) to positive emotions (i.e., contentment, amusement), 

an alternative negative emotion (i.e., sadness), or neutrality. 

Although the above studies involve the implementation of a temporally sensitive measure 

of emotions using a rating dial, the implications derived from this research are limited.  First, 

only a unidimensional account of emotion is plausible; the use of multiple dials to examine more 

than one emotional dimension would likely be too demanding of participants.  Second, this 

approach involves participant multitasking, as it is necessary to fully process the stimulus and 

simultaneously rate one’s current emotional state.  This is taxing on the participant’s cognitive 

resources, thereby contaminating examinations of emotion-memory or emotion-attention 

relationships.  In response to these criticisms, researchers have employed a cued recall procedure 

in which the emotional stimulus is repeated and ratings are made during the second presentation.  

For example, Rosenberg and Ekman (1994) showed participants an emotional video.  This was 

followed by a replaying of the video.  Participants were instructed to pause the video during 

scenes in which they recalled experiencing an affective change and rate this emotional activity. 

Overall, self-report measures are subject to several challenges in addition to those that are 

inherent to this methodology (e.g., social desirability bias, common method variance, extreme 

response bias, scale construction issues, etc.).  First, researchers have found that people are often 

quite unaware of their arousal states (e.g., Mattes & Cantor, 1982).  Several researchers have 

examined the existence of unconscious emotions (Berridge & Winkielman, 2003; Ruys & Stapel, 

2008).  It is argued that “if some emotional episodes are either outside of phenomenal awareness 

or not represented in working memory, participants will be unable to perceive or recognize the 

feeling state accurately and, as a consequence, unable to provide accurate self-reports” (Larsen & 

Fredrickson, 1999, p. 48).  Additionally, as discussed extensively in previous sections of the 

manuscript, emotion terms vary widely in meaning across individuals and cultures (Kemper, 

1978).  Finally, perhaps the most relevant shortcoming of the self-report methodology to the 

current research is the limited capacity of this design for inferring causal relationships.  Within a 

consumption context, the focus of emotions research is often concentrated on isolating their 

influence upon attitudes, intentions, and behaviors (see Hansen & Christensen, 2007). 
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2.7.3 Quasi-Experimental Studies of Emotion 

 Marketing researchers, particularly those interested in sport consumers, have often 

resorted to a quasi-experimental approach in order to observe the impact that emotional variance 

has upon consumption outcomes (e.g., Lord & Putrevu, 1996; Moorman, Neijens, & Smit, 2007; 

Newell et al, 2001; Pavelchak et al., 1988).  This methodology typically involves examining 

outcome performance (e.g., advertisement recall) across consumers of various naturally 

occurring emotional conditions.  Sport is a popular context for this technique because opposing 

emotional conditions are organically formed; the arousal and valence levels experienced by 

viewers of a spectator sport event are argued to be identifiable based on the nature of the contest.  

For instance, a highly competitive game is considered to evoke arousal (Knobloch-Westerwick, 

David, Eastin, Tamborini, & Greenwood, 2009), whereas (un)favorable game 

conditions/outcomes are expected to dictate valence (e.g., Bal, Quester, & Plewa, 2011; 

Edwardson, 1998).  The quasi-experimental approach relies upon assumptions of this kind in 

order to allow for an unobtrusive comparison of emotional and unemotional consumption. 

 Pavelchak et al. (1988) provides an example of this methodology.  Using a sample 

comprised of viewers of Super Bowl XX, participants from three cities were examined: Chicago 

(home of the winning team), Boston (home of the losing team), and Philadelphia (considered 

neutral).  Based on supportive research (e.g., Holbrook & Batra, 1987), Pavelchak et al. 

presumed that participants characterized by higher levels of personal investment and 

involvement would experience a more emotional response to the event.  Therefore, viewers from 

cities that were represented in Super Bowl XX (i.e., Chicago and Boston) made up the emotional 

condition of Pavelchak et al.’s study, and viewers from an unrepresented city (i.e., Philadelphia) 

provided a control condition.  Furthermore, due to the outcome of Super Bowl XX, Chicago 

viewers were considered to reflect positive emotional valence, whereas Boston viewers made up 

a negative emotional valence group.  The results of this study indicated that emotional activity 

during consumption inhibited recall for advertising displayed throughout the game.  Pavelchak et 

al. did not obtain a valence effect. 

 Due to the ability to determine a naturalistic separation of emotional and unemotional 

consumers, nationally televised sporting events (e.g., the Super Bowl) have been a popular 

context for examining the emotion-memory interaction.    As previously discussed, Newell et al. 

(2001) tested consumer memory for viewers of Super Bowl XXXIV by comparing invested fans 
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to neutral fans; neither a positive nor a negative impact of emotion was obtained.  Lord and 

Putrevu (1996) analyzed consumer memory for advertising during three consecutive Super 

Bowls (i.e., 1992-1994).  Although the researchers did not contrast across naturally occurring 

emotional groups, Lord and Putrevu examined the emotional “highs” and “lows” of each game.  

It was determined that consumer recall was superior during the emotional portions of 

consumption. 

The reviewed Super Bowl studies, therefore, have obtained positive (i.e., Lord & Putrevu, 

1996), negative (i.e., Pavelchak et al., 1988), and neutral (i.e., Newell et al., 2001) influences of 

emotion upon consumer memory.  Each study, however, is subject to the criticism that the 

contrasted subsamples were congenitally heterogeneous.  This is a criticism of all quasi-

experimental designs; by definition, the compared conditions are self-selected.  Moorman et al. 

(2007) circumvented this issue by limiting their sample to fans of the Dutch soccer team during 

the 2000 European Soccer Championship.  Rather than comparing various samples, the authors 

compared viewer responses to various matches.  Three types of matches were identified, 

including (1) matches involving the Dutch soccer team, (2) matches involving a team within the 

same group as the Dutch soccer team, and (3) neutral matches.  Using path analysis, Moorman et 

al. determined that emotionally involved viewers displayed improved recall of imbedded 

advertising.  Although the authors evaded the criticism of heterogeneous subsamples, stimulus 

control was forfeited.  In other words, other factors known to influence viewer emotions (e.g., 

suspense, favorableness of outcomes, etc.) were not equalized across the experimental 

conditions.  An invested allegiance is only one characteristic considered to engender consumer 

emotions; factors related to the event itself are also relevant determinants of an emotional 

response (e.g., suspense, outcome, etc.; Bal et al., 2011; Holbrook & Batra, 1987; Knobloch-

Westerwick et al., 2009).  Quasi-experimental designs allow for researchers to examine the 

causal influences of emotional variance on consumer recall of marketing stimuli.  However, they 

are subject to criticisms regarding the lack of researcher control over sample and stimulus 

characteristics.  This undermines the ability to definitively determine that group differences were 

due to emotional activity.  Rather, the findings may be attributed to preexistent differences across 

the subsamples or stimuli.  Due to these inherent detriments, pure experimental designs have 

become popular within the consumer emotions context. 
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2.7.4 Experimental Studies of Emotion 

 Experimental designs allow for researchers to equalize comparison group factors and 

isolate the effects of an emotional response to a controlled stimulus.  Quasi-experimental designs 

sacrifice researcher control in order to allow for observations to take place within naturalistic 

settings.  This lack of control permits alternative explanations for obtained effects.  Regarding 

consumer memory and emotion research, a variable known to influence viewer memory for 

marketing stimuli is consumer involvement; recall is optimized by moderate levels of 

involvement (Park & McClung, 1986; Pham, 1992).  Several factors related to both the viewer 

and the event influence involvement and contaminate quasi-experimental data.  Pham 

summarizes these factors: 

The phenomenological experience of involvement with a particular sponsored event 
results from the combination of enduring (or intrinsic) situational sources of personal 
relevance.  For instance, while an individual may be involved with soccer in general or 
with a specific team in particular (i.e., enduring involvement), situational factors such as 
the opponent (e.g., two teams from the same city), the stakes (e.g., a World Cup final), or 
the score (e.g., 3-3) can increase or decrease the perceived personal relevance of a given 
game (p. 86). 
 
The contrived settings inherent to experimentation raise external validity issues regarding 

the authenticity of observed emotional activity.  However, researchers often assuage these 

concerns by triangulating manipulations of emotion with diagnostic and/or self-report measures.  

For instance, Mattes and Cantor (1982) differentially assessed the influence of emotional arousal 

(high versus low) and valence (positive versus negative) during a one minute video program 

upon viewers’ subjective ratings of the effectiveness of ensuing commercial advertisements.  

Four emotional conditions were contrasted, including (1) high-arousal/positive-valence, (2) high-

arousal/negative-valence, (3) low-arousal/positive-valence, and (4) low-arousal/negative-

valence.  These conditions were created by manipulating the nature of the stimulus video; 

however, Mattes and Cantor supplemented their manipulation with a diagnostic assessment of 

emotional activity (i.e., systolic blood pressure readings).  Their findings indicated that the 

emotional valence of a program does not influence advertising effectiveness, whereas emotional 

arousal has a delayed positive impact15.  That is, an emotionally arousing context enhanced 

                                                 
15 The authors were interested in the longitudinal influence of emotional processing.  Therefore, they examined the 
impact of emotions upon consumer responses to advertising presented at various intervals following the manipulated 
stimulus. 
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subjective assessments of advertising effectiveness for stimuli presented 1.5 to 2 minutes after 

the emotional stimulus (no impact was determined before or after this interval). 

Similar to Mattes and Cantor’s (1982) study, researchers have experimentally examined 

other influences of emotional processing on viewer evaluations of embedded advertising.  

Broach et al. (1995), for example, compared four emotional conditions similar to those observed 

by Mattes and Cantor (i.e., high-arousal/positive-valence, high-arousal/negative-valence, low-

arousal/positive-valence, and low-arousal/negative-valence).  Broach et al. were interested in the 

perceived pleasantness ratings assigned to neutral advertising during emotional versus 

unemotional television programming.  Assimilation-contrast theory was implemented as a 

conceptual explication of their findings (Sherif & Hovland, 1961); the authors observed 

assimilation effects (i.e., a biasing of one’s reaction to advertising in the direction of his/her 

reaction to the television program) for arousing programs and contrast effects (i.e., a biasing of 

one’s reaction to advertising in the opposite direction of his/her reaction to the television 

program) for unarousing programs.  Bee and Madrigal (2012) employed a similar procedure 

within a sports context.  The authors examined reactions to advertising embedded within an 

arousing (i.e., suspenseful) versus unarousing televised sporting event.  Bee and Madrigal 

determined that high arousal led to a greater emotional response to the advertisement, a more 

favorable attitude toward the advertisement, and a more favorable attitude toward the advertised 

brand.  The authors failed to obtain a valence effect. 

The aforementioned experimental manipulations of consumer emotion (i.e., Bee & 

Madrigal, 2012; Broach et al., 1995; Mattes & Cantor, 1982) featured a focus on evaluative 

outcomes.  That is, the authors examined how emotional processing impacted consumers’ 

feelings toward the advertised brand and product.  Of interest to the current research topic is the 

influence of emotions upon the cognitive processes necessary to facilitate consumer memory.  

Previous researchers have employed experimental designs to address this question as well.  

Goldberg and Gorn (1987) were interested in the manner that emotionally valenced television 

programs differentially impacted memory for informational versus emotional target advertising.  

Participants were presented with either a positively valenced video (i.e., a 10-minute comedy 

sequence) or a negatively valenced video (i.e., a negatively toned segment from Sixty Minutes).  

Informational and emotional advertising were embedded within the video.  The emotional 

programming was manipulated between-subjects, whereas the nature of the advertising was 
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manipulated within-subjects.  Using this procedure, the authors obtained a valence effect.  That 

is, consumer recall was superior during states of positive emotional valence, regardless of the 

nature of the advertising (i.e., informational versus emotional). 

Mathur and Chattopadhyay (1991) also examined the influence of emotional valence 

upon recall processes.  Similar to Goldberg and Gorn (1987), the authors administered a 

between-subjects manipulation of the emotional valence of a video (i.e., a 7-minute clip of a 

Disney classic versus an excerpt of the Nuremburg trials) as well as a within-subjects 

manipulation of embedded advertising (i.e., happy versus somber commercials).  The authors 

replicated Goldberg and Gorn’s findings; regardless of the nature of the advertising, recall for 

marketing stimuli was superior for viewers processing positively valenced emotions during 

presentation.  Finally, Aylesworth and MacKenzie (1998) employed a similar methodology using 

an entire movie as the emotional stimulus.  Again, a positive valence effect was observed.  For 

each of these studies, in addition to determining that positive valence enhances consumer 

memory for embedded marketing stimuli, the researchers confirmed previous findings that 

positive emotions benefit brand and product evaluations. 

These findings support the aforementioned predictions (Table 7) that positive valence 

facilitates cognitive processes (perhaps due to the release of the dopamine neurotransmitter; 

Ashby et al., 2002; Braver & Cohen, 2000; Savin & Braver, 2010). Although the discussed 

studies depict a consistent positive valence effect (i.e., Aylesworth & Mackenzie, 1998; 

Goldberg & Gorn, 1987; Mathur & Chattopadhyay, 1991), a potential detriment to their 

interpretive validity is rendered by the authors’ failure to control for emotional arousal.  

Researchers have shown that negatively valenced information is considered more salient and has 

an emotionally arousing influence (Pratto & John, 1991).  Therefore, some researchers (e.g., 

Mather, 2007; Mather & Sutherland, 2009) have argued that valence effects can instead be 

explained by emotional arousal.  Indeed, within a consumer memory context, emotional arousal 

has been found to have a robust influence.  Mundorf et al. (1990) tested the delayed influence of 

emotional arousal by presenting participants with either an arousing or a neutral video of a news 

story followed by a sequence of neutral stories.  The authors found that emotional arousal 

inhibited recall of neutral information for a period of three minutes; after this interval, no impact 

was determined.  These findings were replicated in a separate study (i.e., Mundorf et al., 1991).  

Scott and Goff (1988), however, obtained slightly different findings.  Impaired memory was 
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observed for a two minute interval, followed by a two minute period of improved performance.  

Their study supported previous findings of a delayed positive impact of emotional arousal (e.g., 

Mattes & Cantor, 1982). 

 In order to clearly delineate the influence of emotional valence upon recall processes, it is 

necessary to control for emotional arousal.  Many of the reviewed studies (i.e., Bee & Madrigal, 

2012; Broach et al., 1995; Mattes & Cantor, 1982) have effectively differentiated these 

emotional dimensions, and the findings suggest that positive valence effects can rather be 

explained by the occurrence of emotional arousal.  However, these studies were concerned with 

consumers’ evaluative judgments and, therefore, did not examine memory processes. It is 

necessary for studies of consumer memory to incorporate measures of both emotional arousal 

and valence in order to ascertain the emotion-memory interaction within this context. 

 An additional concern regarding many experimental studies of the emotion-memory 

interaction involves the interval between the study (i.e., viewing the emotional video) and recall 

(i.e., the memory test) phases.  Most of the reviewed studies rely on solely an immediate test of 

memory.  However, as discussed in previous sections of the manuscript, human memory is 

characterized by psychological state dependence (i.e., SDM effects).  Variance in emotional 

context between study and recall may result in detriments to the POR/R the target information.  

An emotion-inducing stimulus followed by an immediate test of memory is likely to circumvent 

this issue; however, this procedure is not reflective of the natural utilization of consumer 

memory.  Within a marketing context, retrieval primarily occurs after a substantial delay, 

rendering consumers vulnerable to SDM effects when encoding took place during emotional 

processing.  In order to determine the relevance of consumer SDM, performance on tests of 

immediate recall should be contrasted with that of delayed recall. 

 Despite the issues raised regarding previous experimental manipulations of consumer 

emotion, the approach remains popular within this context.  Numerous factors contribute to the 

probability of encoding environmental stimuli and later retrieving this information.  

Experimental designs improve the capacity to control many of these variables and isolate those 

of interest (e.g., emotional processing).  The reviewed studies employed this methodology to 

effectively equalize the experience of participants within a particular condition. 

On the other hand, a substantial weakness of quasi-experimental designs within this 

context is the inability to ensure that the participants encode the target information.  Due to the 
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naturalistic setting of these studies, participants may actively avoid attending to marketing 

stimuli, view only portions of the event, and/or subsequently learn marketing and sponsorship 

information before memory is tested.  Inevitably, participants will be presented with the stimuli 

across an uncontrollable range of conditions, adding an indefinable degree of noise to the data.  

However, the systematic variations of the consumer experience are possibly more condemning of 

the quasi-experimental design.  For instance, it is logical to presume that events inducing 

negatively valenced emotions are more likely to be avoided.  Within a sports context, fans of a 

poorly performing team (or those who anticipate this outcome) may be more likely to 

prematurely terminate viewing the event.  Hypothetically, this systematic error would generate 

inferior recall rates for these individuals, prompting the perhaps erroneous conclusion that 

negatively valenced emotions inhibit memory processes. 

Nevertheless, an inherent disadvantage of the experimental approach is the contrived 

setting in which emotions are observed.  It is questionable whether a true emotional experience is 

evoked within a laboratory setting.  Chebat and Slusarczyk (2005) reviewed previous 

experimental manipulations of emotion and conclude that external validity concerns are a 

pervasive issue within this context.  Regarding Barrett’s (1999) experimental procedure, Chebat 

and Slusarczyk claim that “one maor limitation of this study is that the participants’ emotional 

involvement may have been lower than what it may have been in real-life situations” (p. 666).  

Within a spectator sports context, it is likely that natural levels of consumer emotional 

involvement are not reproduced within a laboratory setting.  The reviewed experimental studies 

of sport consumer emotions involve presenting participants with a recorded competition under 

the assumption that the video will elicit an emotional response that is representative of typical 

viewer behavior.  However, there are several reasons that contrived spectator sport consumption 

is not generalizable, including (1) the lack of emotional involvement referred to by Chebat and 

Slusarczyk, (2) a lack of personal investment or attachment to the depicted contestants within the 

video, and (3) a failure to induce suspense due to an absence of real world implication and/or 

knowledge of game outcomes. 

 Several researchers have contributed to the argument against the utility of an 

experimental examination of emotions (e.g., Lord & Putrevu, 1996; Moorman et al., 2007; 

Newell et al., 2001; Pavelchak et al., 1988).  Moorman et al. argue that the forced exposure of 

experimental research creates a contrived experience with a lack of participant involvement.  The 



 
 

86 
 

authors provide empirical evidence that suggests previous experiments failed to induce adequate 

levels of participant involvement.  Although Broach et al. (1995) utilize an experimental 

procedure in their study, they admit the advantages of the reviewed quasi-experimental designs, 

stating that “the emotional response generated by the Super Bowl far exceeds that generated by 

more typical day-to-day television programming” (p. 46).  An objective of the current research is 

to propose a methodology that includes the researcher control allowed by experimentation 

without sacrificing the participant involvement necessary to elicit an emotional response 

reflective of natural sport consumer behavior.  An experimental procedure considered to meet 

this criterion is summarized in the following section. 

      

2.8 The Present Study 

 The overall objective of the present study is to delineate the nature of influence that 

consumer emotional processing during exposure to marketing stimuli has upon subsequent recall 

of this stimuli.  In order to isolate emotion as an explanatory variable acting upon variance in 

POR/R, an experimental procedure was used in which participants viewed either an emotional or 

neutral video of a sports competition containing various forms of embedded marketing stimuli.  

To alleviate concerns regarding the capacity to evoke an emotional response within a contrived 

setting, emotional involvement was maximized by manipulating three criteria.  First, the 

emotional group had an incentivized vested interest in the outcome of the competition.  Second, 

uncertainty of outcome was emphasized to the participants, including a feigned ignorance of the 

game’s result by the experimenter.  Third, the game depicted in the video presented to the 

emotional group featured a suspenseful, highly contested match.  Conversely, those in the neutral 

condition was no vested interest in the outcome of the game, and these participants viewed a 

relatively unsuspenseful match. 

 Beyond issuing a holistic determination of the consumer emotion-memory interaction 

within a spectator sports context, the methodology was designed in a manner allowing for the 

identification of the underlying theoretical mechanism(s) perpetuating this relationship.  First, 

following the guidelines established by previous researchers (e.g., Adolphs et al., 1999; Dolcos 

et al., 2004; Russell, 1980), the dimensions of emotion (i.e., arousal and valence) and their 

influence upon consumer recall were separately analyzed.  Throughout the manuscript, I have 
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reviewed several theories posing various influences that each dimension has upon memory 

functioning.  These are summarized in Table 8. 

As previously discussed, the literature provides contradictory predictions pertaining to 

the emotion-memory relationship.  Regarding emotional arousal, researchers have 

overwhelmingly demonstrated that arousal enhances cognitive functioning (e.g., Coles & 

Tomporowski, 2008; Sanbonmatsu & Kardes, 1988; Thayer, 1967, 1978, 1989).  These findings 

have motivated the hypothesis that the emotional arousal associated with spectator sport 

consumption will promote consumer memory for embedded advertising stimuli (i.e., AEH).  

Conversely, researchers have also suggested that exceedingly heightened levels of arousal impair 

cognitive performance (i.e., CRAM; Badeley, 2007; Kahneman, 1973; Yerkes & Dodson, 1908).   

Additionally, emotional arousal concurrent with exposure to marketing stimuli creates an 

incongruity between the psychological state while viewing the event (i.e., encoding) and 

subsequent states of emotional neutrality (i.e., SDM; Anderson & Bower, 1973; Bower, 1981; 

Eich, 1995; Godden & Baddeley, 1975).  Further complicating the matter is the perspective that 

the emotion-memory relationship is moderated by stimulus type (i.e., PNH; Burke et al., 1992; 

Christianson & Loftus, 1987, 1991; Mitchell et al., 2011).  Consumer memory for marketing 

stimuli is largely unintentional (Shapiro & Krishnan, 2001), which renders all marketing stimuli 

as conceptually peripheral.  PNH, then, predicts that emotional arousal hinders sport consumer 

recall for advertising information.  However, marketing stimuli vary widely along the other 

dimensions of the central-peripheral continuum.  For example, advertising during a Major 

League Baseball is often located directly behind the plate (i.e., spatially central), and sponsors of 

an event provide commercial advertising both during the game (i.e., temporally central) and 

before/after the game (i.e., temporally peripheral).  Currently, it is not clear which of these 

dimensions, if any, are impacted by emotional arousal. An experimental procedure was 

conducted to test each of these predictions. 

As indicated in Table 8, AEH predicts that the emotional group will display superior 

recall for marketing stimuli, whereas CRAM and SDM predict the opposite.   In order to 

differentiate between CRAM and SDM, recall was tested under conditions of psychological state 

congruity and incongruity.  If recall is found to be hindered by emotional processing, but this 

effect is diminished under the condition of psychological state congruity, SDM is supported as 

the theoretical mechanism explicating the negative emotion-memory relationship.  However, if a 
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negative effect persists regardless of the psychological state during recall, CRAM is considered 

to be supported.  Furthermore, unlike previous studies of consumer recall (e.g., Christianson & 

Loftus, 1987, 1991; Clifford & Hollin, 1981; Clifford & Scott, 1978; Kebeck & Lohaus, 1986), 

the emotion-memory interaction was examined for advertising stimuli that range across all three 

dimensions of the conceptual-peripheral continuum. 

 Previous research is more consistent regarding the impact of emotional valence upon 

recall.  Based on this literature, three predictions are issued (see Table 8).  The first refers to the 

Positive Valence Effect (PVE) that has been obtained reliably within the emotion literature (e.g., 

Braver & Cohen, 2000; Canli et al., 2000; Hamann et al., 1999; Savine & Braver, 2010).  As 

reviewed in previous sections of the manuscript, researchers have overwhelmingly demonstrated 

a facilitative impact of positive emotional valence upon memory processes.  Therefore, this 

literature suggests that marketing stimuli embedded within events featuring positive outcomes 

are recalled at a greater probability than those embedded within events featuring negative 

outcomes.  However, PVE has been neglected within a consumption context, particularly 

pertaining to a spectator sports setting.  Additionally, emotionally laden (i.e., valenced) stimuli 

has been shown to influence memory.  The POR/R for valenced, as opposed to neutral, stimuli is 

typically greater (e.g., Anderson & Phelps, 2002; Padmala & Pessoa, 2008; Pessoa et al., 2002).  

Furthermore, as previously discussed, recall for valenced stimuli is often shown to be facilitated 

by a consistent emotional valence state during encoding (i.e., SDE; Bower, 1981; Bower et al, 

1981; Mayer & Salovey, 1988).  Therefore, an event eliciting a positive emotional state may 

enhance memory for positively valenced stimuli and inhibit that of negatively valenced stimuli.  

Based on a review of the literature, these valence effects have not been observed within a 

spectator sport setting.  By experimentally manipulating the favorableness of the video stimuli, 

each of these valence effects were empirically tested within this context. 

As indicated in Table 8, AEH predicts that the emotional group will display superior 

recall for marketing stimuli, whereas CRAM and SDM predict the opposite.   In order to 

differentiate between CRAM and SDM, recall was tested under conditions of psychological state 

congruity and incongruity.  If recall is found to be hindered by emotional processing, but this 

effect is diminished under the condition of psychological state congruity, SDM is supported as 

the theoretical mechanism explicating the negative emotion-memory relationship.  However, if a 

negative effect persists regardless of the psychological state during recall, CRAM is considered 
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to be supported.  Furthermore, unlike previous studies of consumer recall (e.g., Christianson & 

Loftus, 1987, 1991; Clifford & Hollin, 1981; Clifford & Scott, 1978; Kebeck & Lohaus, 1986), 

the emotion-memory interaction was examined for advertising stimuli that range across all three 

dimensions of the conceptual-peripheral continuum. 

 Previous research is more consistent regarding the impact of emotional valence upon 

recall.  Based on this literature, three predictions are issued (see Table 8).  The first refers to the 

Positive Valence Effect (PVE) that has been obtained reliably within the emotion literature (e.g., 

Braver & Cohen, 2000; Canli et al., 2000; Hamann et al., 1999; Savine & Braver, 2010).  As 

reviewed in previous sections of the manuscript, researchers have overwhelmingly demonstrated 

a facilitative impact of positive emotional valence upon memory processes.  Therefore, this 

literature suggests that marketing stimuli embedded within events featuring positive outcomes 

are recalled at a greater probability than those embedded within events featuring negative 

outcomes.  However, PVE has been neglected within a consumption context, particularly 

pertaining to a spectator sports setting.  Additionally, emotionally laden (i.e., valenced) stimuli 

has been shown to influence memory.  The POR/R for valenced, as opposed to neutral, stimuli is 

typically greater (e.g., Anderson & Phelps, 2002; Padmala & Pessoa, 2008; Pessoa et al., 2002).  

Furthermore, as previously discussed, recall for valenced stimuli is often shown to be facilitated 

by a consistent emotional valence state during encoding (i.e., SDE; Bower, 1981; Bower et al, 

1981; Mayer & Salovey, 1988).  Therefore, an event eliciting a positive emotional state may 

enhance memory for positively valenced stimuli and inhibit that of negatively valenced stimuli.  

Based on a review of the literature, these valence effects have not been observed within a 

spectator sport setting.  By experimentally manipulating the favorableness of the video stimuli, 

each of these valence effects were empirically tested within this context. 

       

2.9 Summary 

 Ray and Batra (1983) make the claim that “[a]n inadequate understanding of the role of 

affect in advertising has probably been the cause of more wasted advertising money than any 

other single reason” (p. 544).  It is evident that the knowledge of affect within this context has 

been incredibly expanded since Ray and Batra’s comment.  However, clearly identifying the role 

of emotions has been particularly elusive.  Compared to feelings or mood states, emotions are 

difficult to induce and measure.  This has led to a very loose interpretation of what constitutes an 
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emotion within the consumer psychology literature.  Due to the methodological challenges 

involved in manipulating emotion, its role as an antecedent has not been extensively developed.  

Specifically, the influence of emotion upon consumer memory is unclear. 

 The argument presented in this manuscript is that an understanding of the implications of 

emotional processing during consumption is relevant to sport marketers.  Advertising stimuli is 

often presented to consumers within this context during extreme levels of emotional arousal that 

varies across a wide valence range.  As indicated in the current review of literature, researchers 

have demonstrated a recognition of consumer memory as an important cognitive mechanism that 

mediates the influence of all marketing initiatives upon consumer behavior.  Similarly, the 

relevance of consumer emotion within the hedonically natured sport industry has been accepted 

as well.  However, despite the abundance of affective and cognitive science research that 

evidences a complex, multifaceted interaction of these two processes, research of this exchange 

is sparse within the sport consumer behavior literature.   

 Sport marketers rely upon the successful encoding and retrieval of marketing stimuli by 

consumers under conditions similar to those manipulated by experimental psychologists 

demonstrating the temperamental nature of human memory.  The efficacy of in-game marketing 

stimuli is currently unknown.  Further, how this information is differentially processed by 

consumers of varying levels of emotion (e.g., identified fan versus casual observer) is also 

unclear.  Little is known about the variables that influence the valence of emotional activity (e.g., 

win versus loss; suspenseful versus unexciting) and how these impact consumer memory for 

marketing stimuli.  Finally, sport consumer behavior researchers have yet to examine how the 

emotion-memory interaction differs according to the nature of the stimulus, such as when it is 

presented (i.e., before, during, or after the emotional event), where it is presented (i.e., visually 

central or peripheral), and its germaneness to the consumer. 

The relevance of the present study can be considered in two ways.  First, an empirical 

examination of the above issues argued to be concerns for sport marketers is provided.  Second, 

the spectator sport setting issues a great context in which to examine the influence of 

independent emotional processing upon the incidental learning of peripheral information (e.g., 

marketing stimuli).  Although this topic has only recently been addressed within the marketing 

and sport marketing literatures, it has been a topic of interest for a long time within the field of 

psychology.  However, insensitivity of measurement has been a challenge for experimental 
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psychologists; it is difficult to evoke participant interest to the degree necessary to manipulate 

emotions.  A contribution of the current study to this wealth of research involves the analysis of a 

unique setting for studying emotion-memory interactions that potentially addresses this 

methodological concern. 
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CHAPTER 3 

METHODS 
        

3.1 Introduction 

 The overall purpose of the study was to provide a detailed account of the interaction 

between consumer emotion and memory within a spectator sports context.  The methodology 

outlined in this chapter provides theoretical, practical, and methodological advancements to the 

reviewed literature.  Before discussing the design, I will briefly summarize the objectives related 

to each of these forms of contribution. 

In order to ascertain the theoretical nature of the emotion-memory exchange, it is 

necessary to isolate the emotional dimensions that influence memory as well as the specific 

cognitive mechanisms inflicted by emotional processing.  As discussed in the previous chapter, 

several theories issue contradicting predictions regarding the impact that emotional arousal has 

upon memory.  Researchers have demonstrated that the release of adrenal stress hormones and 

the noradrenaline neurotransmitter (i.e., the physiological correlates of an arousing experience; 

McGaugh, 2006) have a positive influence on most cognitive functions, including memory 

processes (Revelle & Loftus, 1992).  However, some studies have revealed a negative arousal-

memory relationship.  It has been theoretically posited and empirically supported that emotional 

processing depletes the psychological resources that support cognitive functions (e.g., Baddeley, 

2007; Kahneman, 1973; Patten et al., 2004).  The taxing of cognitive resources during spectator 

sport consumption may unilaterally inhibit the probability of sufficiently encoding presented 

information.  Alternatively, emotions may enhance processing of central stimuli and inhibit that 

of periphery information (e.g., Burke et al., 1992; Christianson & Loftus, 1987, 1991), a 

phenomenon known as peripheral neglect and an evolutionary function related to the fight-or-

flight response (Dukaas, 2009).  Finally, an inconsistency of emotional states across encoding 

and retrieval stages has been shown to impair memory performance (e.g., Anderson & Bower, 

1973; Eich & Metcalfe, 1989; Godden & Baddeley, 1975).   

Therefore, from a theoretical perspective, various streams of research, including the 

neurobiological, cognitive, evolutionary, and affective science literatures, provide competing 

predictions regarding the impact of emotional arousal upon memory (i.e., arousal enhancement, 

cognitive resource limitation, peripheral neglect, and psychological state dependency).   



 
 

93 
 

Although there is more agreement regarding the relationship between emotional valence and 

memory, some inconsistencies were discussed in my review of literature.  Overall, a positive 

emotional valence is considered to have a facilitative impact on memory (e.g., Ashby et al., 

2002; Bradley et al., 1992; Braver & Cohen, 2000); however, some researchers have failed to 

replicate this effect within a consumption context (Lang & Bolls, 1995).  Additional theoretical 

findings suggest that valenced stimuli are selectively attended to (e.g., Anderson, 2005; Hamann 

et al., 2003; Padmala & Pessoa, 2008), and stimuli with a valence quality that matches one’s 

affective state during encoding is more likely to be recalled than incongruently valenced 

information. 

An important objective of this research is to utilize methods that allow for the 

competition of the summarized hypotheses.  From a more practical standpoint, delineating the 

factors that compromise consumer memory has been deemed an important endeavor for 

marketers, as memory processes inherently mediate the exchange of information from the 

marketer to the consumer (Mantonakis et al., 2008).  The sport industry represents a natural 

intersection of emotional volatility and stimulus overload (Lowrey, Shrum, & McCarty, 2005; 

Pham, 1992).  Through this study, one of my aims was to isolate the elements of a sporting event 

that influence emotional arousal and valence, as well as advance our understanding of the impact 

their presence has upon immediate and delayed consumer memory for various forms of 

marketing stimuli. 

Finally, the procedure outlined in this chapter is considered to provide several 

methodological advancements to previous examinations of the emotion-memory interaction.  

Chapter 2 includes a thorough discussion of the shortcomings of prior research.  To summarize, 

it is argued that the previously employed non-experimental techniques (e.g., self-reported 

emotions and quasi-experimental designs; Zuckerman & Lubin, 1965; Lord & Putrevu, 1996) 

lack the internal control necessary to ensure that (1) emotions were evoked, (2) their causal 

relationship with memory was tested, and (3) other factors known to influence emotions and/or 

memory were equalized.   

On the other hand, it is argued that the previous experimental techniques often failed to 

(1) measure both emotional arousal and valence, (2) implement the conditions necessary to 

provide a strong manipulation of emotional arousal (e.g., viewer investment, uncertainty of 

outcome, and suspense; Bryant et al., 1994; Wann, Dolan, McGeorge, & Allison, 1994; 
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Zillmann, 1996), (3) test for the moderating influence of stimulus type, (4) differentiate 

immediate and delayed memory, and (5) illustrate the theoretical mechanisms underlying the 

obtained memory effects. 

Table 9 summarizes the tested hypotheses of this research.  An experimental procedure 

was implemented in order to isolate variance in emotion as the potential cause of the obtained 

memory effects.  The antecedents and outcomes of both emotional dimensions (i.e., arousal and 

variance) were separately analyzed.  Regarding the manipulation of arousal, viewer investment, 

uncertainty of outcome, and perceived suspense were maximized in order to implement a strong 

manipulation of this variable.  Four hypotheses associated with emotional arousal were tested, 

and an examination was provided regarding the extent to which arousal (1) comprehensively 

promotes memory functioning (i.e., H1), (2) taxes cognitive resources utilized for memory 

processes (i.e., H2), (3) differentially impacts memory for central versus peripheral information 

(i.e., H3), and (4) inhibits memory due to psychological state volatility (i.e., H4).  Additionally, 

three sub-hypotheses of the peripheral neglect hypothesis were tested, each pertaining to a 

separate dimension of centrality. 

Valence effects were examined as well, including (1) the extent to which one’s 

positive/negative affective state influences recall, (2) the selectivity of memory processes for 

positively versus negatively valenced stimuli, and (3) the impact of an incongruity between the 

valence quality of a stimulus and one’s current affective state.  Finally, the factors considered to 

induce spectator sport consumer emotions were tested.  In the remainder of this chapter, I will 

outline the methods considered to specifically address each of these objectives.    

 

3.2 Overview of Methods 

 In order to address the hypotheses outlined in Table 9, three independent variables were 

manipulated, including (1) participants’ emotional arousal state, (2) participants’ emotional 

valence state, and (3) the affective tone of the embedded marketing stimuli.  The dependent 

variables include immediate and delayed measures of POR/R for embedded marketing stimuli.  

The research consisted of an experimental design in which participants were presented with a 

recorded Mixed Martial Arts (MMA) event.  The recording was manipulated in order to induce 

varying levels of emotional arousal and valence.  
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Conditions of high versus neutral emotional arousal were created by altering factors 

known to relate to consumer excitement. In order to manipulate emotional arousal, participants 

in the high-arousal (A+) condition (1) viewed a match that had been empirically rated to be 

particularly arousing, (2) received instructions considered to heighten participants’ investment in 

the outcome of the match, and (3) received instructions considered to maximize participants’ 

perceived uncertainty of outcome.  Alternatively, participants in the neutral arousal (A0) 

condition viewed a match rated as unexciting, and their levels of investment and uncertainty of 

outcome were minimized.  Participant investment was induced by disguising the study as an 

examination of gambling behaviors.  Participants predicted the winner of the match under the 

false pretense that extra credit was awarded to those with correct predictions.  Those in the A0 

conditions were informed of the winner of the match shortly before the recording begins (i.e., 

spoiler).  This was considered to minimize the uncertainty of outcome, thereby reducing 

emotional arousal.   

Emotional valence groups were determined by the outcome of the event.  Those who 

predicted the correct winner comprised the positive valence (V+) group, whereas the negative 

valence group (V-) consisted of participants who made incorrect predictions.  Table 10 

summarizes the six experimental conditions of the research. 

Immediate and delayed measures of memory are considered necessary in order to satisfy 

two research objectives.  First, researchers have demonstrated that the impact of emotional 

arousal upon memory is temporally sensitive (Mattes & Cantor, 1982; Mundorf et al., 1990; 

Scott & Goff, 1988).  Second, in order to differentiate between the state dependency of memory 

(H4) and other explanations for impaired memory performance due to emotional arousal, such as 

cognitive resource detraction (H2) or peripheral neglect (H3), it was necessary to test recall (1) 

immediately after the treatment while arousal levels approximate those during viewing (i.e., 

context-congruent recall), and (2) after arousal levels return to baseline (i.e., context-incongruent 

recall).  A non-verbal filler task took place between the immediate and delayed tests.  

Additionally, memory was tested for central versus peripheral information across all three 

dimensions of centrality discussed in Chapter 2 (i.e., temporal, conceptual, and spatial). 
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Before conducting the experimental procedure summarized in the present overview, it 

was necessary to pilot test several components of the study16.  This procedure necessitated two 

separate pilot studies.  This first pilot study was implemented to test commercial stimuli that 

were embedded into the videos.  The goal of this study was to develop three sets of commercial 

stimuli representing each valence category (i.e., positive, neutral, and negative).  Ratings of 

affective tone are necessary to address H6 and H7 (see Table 9).  Additionally, memory for these 

stimuli was tested in order to provide a baseline measure of POR for the advertisements 

employed in the main study.  Determining baseline memory performance allowed me to ensure 

that POR did not inherently differ across the sponsorship and commercial stimuli.  The second 

pilot study was necessary in order to establish that the overall manipulation of arousal was 

sufficient.  The results of this study were used as empirical support that the arousing nature of the 

two videos significantly differed (i.e., high arousal versus neutral arousal).  Both pilot studies are 

summarized in Chapter 4. 

 

3.3 Participants and Design 

 The main study involves a 2 (Arousal State) X 3 (Valence State) X 3 (Affective Tone of 

Stimuli) mixed factorial design.  Arousal state was manipulated between subjects to engender 

high (A+) versus neutral (A0) levels.  Valence state were manipulated between subjects across 

three levels, including positive (V+), negative (V-), and neutral (V0).  Finally, the affective tone 

of stimuli was manipulated within subjects; stimuli featured a positive, negative, or neutral tone.  

Based on the described design, six comparison conditions were analyzed: (1) A+ V+, (2) A+ V-, 

(3) A+ V0, (4) A0 V+, (5) A0 V-, and (6) a control group (i.e., A0V0).  Participants of each group 

were presented with stimuli of each affective category.  Two dependent variables were analyzed, 

including an immediate and delayed test of memory. 

 The participants utilized for the study were undergraduate students within the Sport 

Management Department at Florida State University.  An a priori power analysis was conducted 

to obtain the overall and cell sample sizes necessary to achieve the level of power (0.8) 

recommended by Cohen (1992).  Based on previous research, a medium effect size (i.e., f=0.3; 

Cohen, 1977) was assumed (Deffenbacher, Bornstein, Penrod, & McGorty, 2004) and alpha was 

                                                 
16 The prospectus manuscript was edited to remove the discussion pertaining to the pilot studies from Chapter 3.  
Chapter 4 provides a full discussion of both pilot studies. 
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set to 0.05.  G*Power 3.0 was again utilized, and it was determined that 150 participants were 

necessary (n=25) to meet Cohen’s aforementioned standard. 

 

3.4 Materials 

 

3.4.1 Recorded Competitions 

 Recorded mixed martial arts (MMA) competitions were presented to participants.  This 

context was selected for multiple reasons.  First, MMA competitions are relatively brief (>30 

minutes) allowing the entirety of the contest to be presented, as opposed to the abridged 

recordings typical within the Sport Marketing literature (e.g., Bee & Madrigal, 2012).  

Furthermore, match duration is easily equalized across conditions due to a typical lack of clock 

stoppages and commercial breaks. This is particularly important in memory research, as retention 

intervals have a large impact on POR (Postman & Phillips, 1965).  Second, marketing stimuli are 

typically present throughout the competition.  Depictions of such stimuli are presented in a later 

section of the manuscript.  Third, MMA represents a spectator sport context considered to elicit 

particularly high levels of arousal and excitement (Lim, Martin, & Kwak, 2010).  Finally, 

relative to more popular American sports (e.g., baseball, basketball, and football), it was 

predicted that fewer participants will know the outcome of the selected matches due to MMA’s 

niche sport status (Mayeda & Ching, 2008). 

Recorded Ultimate Fighting Competition (UFC) matches were utilized for the current 

research.  Two matches were necessary in order to allow for the between subjects manipulation 

of emotional arousal.  The particular matches presented were selected based on four criteria.  

First, the two utilized matches were selected based on the extent to which they were considered 

to elicit emotional arousal.  One match is considered particularly arousing, whereas the other is 

regarded as slow-paced and unexciting.  Empirical support for this claim is provided in Pilot 

Study 2 (see Chapter 4).  Second, duration was held constant (i.e., 15 minutes); each match 

lasted the entirety of three 5-minute rounds, and no clock stoppages took place.  Third, in order 

to maximize the manipulation of viewer emotion, the subjective relevance of the match differed 

across the two recordings.  Fourth, in order to provide a consistent sponsor advertisement to be 

used as a target stimulus for recall across the two matches, I ensured that both events featured the 

same primary sponsor (i.e., Harley Davidson).  Finally, the subjective competitiveness of the two 
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matches also varied widely across each match.  These details are expounded upon in the 

following sections. 

The high arousal recording consisted of the Light Heavyweight bout from the UFC event 

held in Las Vegas, Nevada in December of 2007 (referred to as “UFC 79”), which featured a 

match between Chuck Liddell and Wanderlei Silva.  The match was considered by UFC as one 

of the most anticipated events of the league’s history (UFC, 2007).  Both fighters had won recent 

championships, and their matchup was promoted as the main event of UFC 79.  The resultant 

contest between Liddell and Silva has been widely recognized as one of the most exciting MMA 

matches every.  The fighters received a combined $100,000 bonus for providing the “fight of the 

night” (UFC).  Chiappetta (2009) ranked the fight as the eighth most memorable in UFC history.  

The match lasted the entirety of the three rounds (i.e., 15 total minutes) without any stoppages.  

Despite the perceived competitiveness of the contest, Chuck Liddell unanimously won the 

decision, and two out of the three judges ruled that he won all three rounds.  Although a highly 

competitive match is necessary for the manipulation of emotional arousal, a clear disparity 

between the performances of the fighters allows for a strong manipulation of emotional valence. 

In order to provide a control comparison, a relatively uneventful contest was necessary.  

The 2008 Welterweight bout between Chris Wilson and Jon Fitch, known as “UFC 82,” took 

place in Columbus, Ohio in March of 2008 and was utilized as the neutral arousal recording in 

the current research.  Very little anticipation preceded the match, as Chris Wilson was a 

relatively unknown replacement for an injured fighter (Akihiro Gono), and the contest was part 

of the UFC 82 undercard.  Due to the slow-paced fighting style of Jon Fitch, only 62 strikes were 

landed (102 were landed in UFC 79 match; UFC, 2007, 2008).  Additionally, 57% of the fight 

took place on the ground with Jon Fitch in the dominant position.  The contest exhausted the 

entire 15 minutes without any clock stoppages, and Fitch won the bout by a unanimous decision. 

 

3.4.2 Marketing Stimuli 

The marketing stimuli embedded within the recorded competitions represent the target 

stimuli for an ensuing unannounced memory test.  Two forms of stimuli are relevant to the 

current study.  Sponsorship advertising refers to largely printed logos located throughout the 

ring, as well as a primary sponsor advertised by a graphic depicted on screen throughout the 

contest.  Sponsorship advertising is largely visible during all UFC events.  Commercial 
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advertising, on the other hand, refers to commercial interruptions occurring before the match and 

between rounds. 

The majority of the sponsorship advertising featured in the recordings is printed in an 

octagonal pattern across the floor of the ring. Four brands are displayed around the perimeter of 

the octagon (each appearing twice).  Figure 13 illustrates the sponsors and their location within 

the ring.  Additionally, for each event, there were two “primary sponsors” that were perceptually 

emphasized.  One primary sponsor was displayed in a much larger font within the center of the 

octagon, whereas another primary sponsor was depicted as a visual graphic on the screen 

throughout the contest.  In both recordings Harley Davidson was the primary sponsor featured 

within the center of the octagon.  The second primary sponsor, represented as a visual graphic, 

differed across the two recordings. In the high arousal recording (i.e., UFC 79), Haimov Watches 

was the second primary sponsor.  In the neutral arousal recording, the movie Hitman was 

featured in this regard.   

The high arousal recording has a total of six sponsors depicted in the aforementioned 

manner (two primary sponsors and four secondary sponsors), whereas the neutral arousal 

recording has a total of five (two primary sponsors and three secondary sponsors).  This 

advertising represented the target stimuli for the memory phase of the current study.  

Additionally, participants will be tested for their memory of commercial advertising.  These 

stimuli are discussed in the following section. 

The criteria for commercial selection are discussed in Chapter 4.  Each recorded event 

contained three commercial blocks, with commercials taking place (1) immediately prior to the 

event, (2) after the conclusion of the first round, and (3) after the conclusion of the second round.  

A commercial block was not included after the event, due to the necessity of an immediate test of 

memory. Previous research has provided a set of guidelines to be followed when examining 

memory for experimentally manipulated recordings of commercial advertising (e.g., Broach et 

al., 1995; Goldberg & Gorn, 1987).  Commercials should be approximately 30 seconds in length, 

and commercial blocks should not exceed 5 advertisements.  Additionally, real commercials 

should be employed, as the use of real commercials has been argued to enhance external validity 

(Aaker, Stayman, & Hagerty, 1986; Broach et al.).  The research conformed to these previously 

set standards (see Table 11). 
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Using Windows Movie Maker software, a total of 12 commercials were embedded within 

each recording.  Each advertisement was approximately 30 seconds in duration.  Block 1 (i.e., 

prior to the event) contained only two neutrally-toned commercials.  Block 2 (i.e., after the first 

round of the match) contained five commercials, including two featuring each a positive and 

negative tone, as well as a neutral commercial.  Similarly, Block 3 approximated the conditions 

of Block 2.  The block a particular commercial was presented within, as well as its serial 

placement within the block, was counterbalanced across data collections. 

 

3.4.3 Written Measures 

It is my view that a two-dimensional conceptualization of emotion has received more 

theoretical and empirical support relative to alternative perspectives.  The parsing of emotional 

activity into arousal and valence dimensions can be traced back to Wundt (1897); however, 

Mehrabian and Russell (1974) provided one of the most popular tools for measuring emotions 

across a variety of contexts.  Their instrument, known as the Pleasure-Arousal-Dominance 

(PAD) scale, is one of the most frequently implemented measures of consumer emotion.  This 

scale extends the arousal-valence two-dimensional account by adding the construct dominance, 

which is defined as “the extent to which one feels unrestricted or free to act in a variety of ways” 

(Bearden, Netemeyer, & Haws, 2011, p. 310).  However, shortly after the development of the 

PAD scale, Russell (1980) argued against the inclusion of the dominance construct in measures 

of emotion: 

Additional dimensions [of emotion] are often obtained, but each accounts for a quite 
small proportion of variance, and there is little consensus on their interpretation.  Russell 
(1978) specifically explored dimensions beyond pleasure and arousal and obtained 
dimensions interpreted as referring to (beliefs about) the antecedents or consequences of 
the emotion described rather than as referring to the emotion per se (p. 1163). 

 
Therefore, Russell (1980) argues that feelings of dominance are likely the cause and/or the result 

of variance in emotional arousal/valence.  His study provided empirical support that the arousal 

and valence dimensions alone adequately represent emotional activity. 

 Based on Russell’s (1980) findings, the PAD scale (Mehrabian & Russell, 1974) was 

adapted to remove the dominance dimension.  The scale includes 12 semantic differentials; 6 

items are used to measure both arousal and valence (see Table 12).  Appendix A illustrates the 

items included in the PAD scale as well as the instructions presented to participants.  Previous 
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utilizations of the scale within a consumption context have demonstrated exceptional 

psychometric properties.  Havlena and Holbrook (1986) were some of the first to use the PAD 

scale to examine the emotional outcomes of the consumer experience.  The researchers reported 

adequate internal consistency (α = .79-.95).  Likewise, Holak and Havlena (1998) demonstrated 

high reliability measures for both arousal (α = .87) and valence (α = .95).  Average variance 

explained (AVE) was also acceptable for both dimensions, as valence was found to explain 41% 

and arousal was found to explain 27% of the variance.  Factor loadings ranged from .80-.88 for 

arousal and .78-.95 for valence.  Additionally, Kwak et al. (2011) demonstrated the psychometric 

strength of the scale within a sport consumption context.  The authors obtained adequate 

reliability (ρ = .87-.93), factor loadings (.79-.95), and percentage of variance explained (AVE = 

70-86%). 

 The modified version of Mehrabian and Russell’s (1974) PAD scale served two 

functions.  First, it provided an assessment of the baseline emotional state of participants before 

viewing the recordings.  Second, it was implemented as a check of the manipulation of emotional 

arousal and valence.  However, as discussed in Chapter 2, the validity of self-report measures of 

emotion is largely questionable.  People have been demonstrated to be quite unaware of their 

arousal states (e.g., Mattes & Cantor, 1982), and emotions have been conceptualized as a rather 

unconscious process (e.g., Berridge & Winkielman, 2003; Ruys & Stapel, 2008).  Furthermore, 

Chapter 2 includes a discussion of the inconsistent interpretations of emotion terms across 

cultures (see Kemper, 1978).  Due to the above concerns, as well as the inherent limitations of 

self-report research, scores on the PAD scale were not utilized to make causal inferences. 

In order to address the hypotheses depicted in Table 9, memory for several types of 

stimuli were tested.  Two types of memory tests took place, including both free recall and 

recognition tasks.  A free recall test of memory involves instructing participants to retrieve 

information without providing the stimulus itself as a cue to activate the memory trace.  Tests of 

recognition involve instructing participants to identify a particular target stimulus amongst a set 

of lures.  The target stimulus itself represents the memory cue.  Examples of each of these 

memory tests are provided in Appendix B. 

For the main study, it was necessary to employ both methods of testing memory.  One of 

the primary objectives motivating this research involves examining the extent to which state 

dependent memory (SDM) effects impair consumer memory during emotional consumption.  



 
 

102 
 

SDM effects, however, are considered to be cue-dependent; that is, memory deficits due to an 

inconsistency of psychological context across the encoding (i.e., viewing) and retrieval (i.e., 

memory testing) phases of the memory process are alleviated by appropriate memory cues (Eich, 

1980).  The relationship between the psychological state dependence and memory cues is 

discussed in detail in Chapter 2.  In short, memory traces are activated by the presence of cues, 

or available information that is associated with the target information.  Many of these cues are 

internal, such as one’s affective state.  However, if the target information was encoded into 

memory during a different affective state, this internal cue is no longer applicable and SDM 

effects may take place.  However, a recognition test provides the cue, which eliminates the 

ability to test for SDM effects. 

Nevertheless, there are two important issues associated with free recall tasks.  First, the 

process of engaging in the free recall of a finite set of information is particularly prone to 

retrieval-induced forgetting (RIF) effects.  That is, the partial recall of a set of information 

inhibits the capacity to retrieve the remainder of the set (Anderson, Bjork, & Bjork, 1994).  

Although recognition tests are prone to RIF effects as well, the magnitude of the effect is much 

smaller (e.g., Spitzer & Bäuml, 2007).  This is likely due to the presence of the cue and its 

activation of the memory trace.   

Second, consumers often do not exhibit explicit memory for advertising stimuli.  That is, 

“studies [of consumer memory] have shown that a lengthy delay between ad exposure and test, 

as well as divided attention during the ad exposure episode, hinder or even eliminate successful 

explicit memory retrieval” (Shapiro & Krishnan, 2001, p. 1).   Therefore, it is possible that 

participants will demonstrate a floor effect pertaining to the probability of retrieval via free 

recall.  Recognition tests, on the other hand, are influenced by both explicit and implicit memory 

processes (Schacter, 1992), and recognition rates are demonstrated to be consistently higher than 

recall (du Plessis, 1994). 

In order to address the shortcomings of both measures of memory, each was employed.  

The free recall task took place first and was implemented to assess memory for commercial 

advertising.  The recognition test followed and was necessary for assessing memory for 

sponsorship information.  This order prevented the information presented during the recognition 

test from contaminating the measure of free recall.  Additionally, since free recall is the 

procedure that is vulnerable to SDM effects, it was necessary to administer that test immediately 
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while participants remained in a congruent psychological context.  During the free recall task, 

participants were asked to write down all of the commercial advertisements that they could 

remember. 

The recognition task, on the other hand, involved a multiple choice test.  Memory was 

tested for (1) the primary sponsor displayed largely in the center of the ring throughout the match 

(i.e., Primary Sponsor 1), (2) the primary sponsor displayed as a graphic under the clock (i.e., 

Primary Sponsor 2), and (3) all of the secondary sponsors displayed in an octagonal shape 

around the periphery of the ring throughout the viewed match.  Each of the aforementioned 

stimuli was presented alongside a set of three lures. In addition to the 4 stimuli prompted by the 

recall task (i.e., commercial advertisements, Primary Sponsor 1, Primary Sponsor 2, and the 

secondary sponsors), the recognition task included items pertaining to non-marketing related 

information.  The purpose of these items was to test the previously discussed prediction of 

peripheral neglect.  Therefore, memory must be tested for information that is both central and 

peripheral along each dimension of centrality (i.e., conceptual, spatial, and temporal).  The test 

items were finalized following the conclusion of the pilot studies (see Chapter 4).  Table 13 

provides examples of the tested stimuli, as well as their classification according to the 

dimensions of centrality. 

In order to maximize the strength of the manipulation of emotional arousal and valence, it 

is necessary to enhance viewer investment in the outcome of the match.  As discussed, this was 

addressed by instructing participants to explicitly predict an outcome under the false pretense 

that the study pertains to sport gambling behavior and extra credit would be awarded to correct 

predictions.  This was measured using two items that instructed participants to use the 

information provided about the match to predict a winner.  Additionally, it was necessary to 

ensure that participants did not possess knowledge of the outcome prior to their participation.  

Three items were included to address their knowledge of the particular match to be viewed.  

Participants’ knowledge of MMA was assessed using an adapted version of Flynn and 

Goldsmith’s (1999) subjective consumer knowledge scale.  General interest in MMA were 

measured with three items adapted from the Sport Interest Inventory (SII; Funk, Mahony, & 

Ridinger, 2002).  Previous consumptive behaviors pertaining to MMA events were measured 

using three items constructed to gauge the frequency that participants (1) watch, (2) read about, 
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and (3) discuss MMA.  Finally, basic demographic information was collected as well.  Appendix 

C provides the items for the above measures. 

 As previously discussed, the motivation for including both immediate and delayed tests 

of memory was to address predictions related to SDM effects by testing memory (1) during the 

affective state experienced while viewing the video and (2) during baseline levels of affective 

processing.  Therefore, a delay was necessary between memory tests.  During this delay, 

participants engaged in a filler task.  As is recommended for studies involving written memory 

tests, a non-verbal task was presented (Peterson & Peterson, 1959; Reitman, 1971).  Figure 14 

provides an illustration of the filler task.  The procedure is known as a mental rotation task.  

Participants are presented with pairs of three-dimensional shapes and asked to determine whether 

or not the two shapes are either (1) the same shape displayed across different orientations or (2) 

different shapes.  This procedure has been commonly employed in previous studies of verbal 

memory (e.g., Herlitz, Nilsson, & Bäckman, 1997). 

 

3.5 Procedure 

3.5.1 Recruiting Participants 

 Undergraduate students were recruited from the Sport Management Department at 

Florida State University for participation in the current study.  Two methods of recruitment took 

place.  In the first method, I reserved a classroom and obtained permission from instructors to 

contact students and offer extra credit for their participation.  In the second method, I obtained 

permission from instructors to collect data in their classroom during their regularly scheduled 

meeting time.  Extra credit was offered in both methods, as it was necessary to maximize viewer 

investment, thereby enhancing emotional arousal and valence. 

 

3.5.2 Instructions 

 Participants completed the study in groups of up to 30 students.  Consent forms were 

issued to the students, and they were notified that the study involved viewing a violent fight and 

their participation was voluntary.  Students agreeing to participate were informed that I was 

interested in the gambling behaviors of sport fans.  A graphic was displayed previewing the 

match, and background information of the contestants was provided.  Participants completed the 
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modified PAD scale (Mehrabian & Russell, 1974), which was accompanied by items pertaining 

to their knowledge of the discussed match. 

The manipulation of emotion involved varying the level of viewer investment in the 

recorded match.  The instructions, therefore, were manipulated across conditions (see Table 10). 

Four out of the six experimental groups (i.e., A+V+, A+V-, A0V+, and A0V-) were provided with a 

form and asked to make a prediction regarding the winner of the match based on the information 

provided about the contestants.  They were informed that extra credit would be awarded for 

correct predictions.  Participants in the remaining two groups (i.e., A+V0 and Control) did not 

make a prediction.  After the prediction was made, the A0 groups (i.e., A0V+, A0V-, and Control) 

were immediately told the outcome of the match (i.e., the “spoiler”). 

These instructions, coupled with the manipulated recording discussed in the following 

section, allowed for the maximization of emotional variance across the six experimental 

conditions summarized in Table 10.  The A+ conditions viewed an exciting match and were 

uncertain of the outcome; the A0 conditions, on the other hand, viewed a slow-paced match and 

received a spoiler before the video began.  The valence groups (i.e., V+, V-, and V0) were 

determined by the accuracy of the prediction.  Participants making a correct prediction were 

classified as V+, whereas an inaccurate prediction was classified as V-.  As discussed, two groups 

did not make a prediction in order to allow for a neutral valence comparison (i.e., V0). 

 

3.5.3 Video Presentation 

 Participants viewed one of two videos: an exciting match (i.e., UFC 79) or an unexciting 

match (i.e., UFC 82).  Both matches featured the same commercial advertising and the same 

primary sponsors (i.e., Harley Davidson and Hitman).  However, the four secondary sponsors 

(displayed in an octagonal shape in the center of the ring) contained inconsistencies.  Only one 

secondary sponsor was the same across the two recordings (see Figure 13). 

 The video began with Commercial Block 1 and progressed quickly to the start of the 

match.  Each recording was approximately 22 minutes long.  Participants were observed to 

ensure that their attention was being directed to the video.  The free recall portion of the 

immediate memory test enclosed in a sealed envelope was distributed near the conclusion of the 

match, though no mention of a memory test was issued. 
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3.5.4 Written Measures 

 The free recall portion of the immediate memory test commenced as soon as the video 

concluded.  Each participant completed a form which prompted the free recall of the commercial 

advertisements.  Participants were encouraged to write as many advertisements as possible.  

When the free recall forms were complete, the recognition test took place.  Some stimuli were 

displayed using the projector, including the faces of the contestants and the printed 

advertisements, and some components of the recognition test referred to these images.  These 

two written measures (i.e., free recall and recognition) comprise the immediate memory test. 

 Upon completion of the immediate memory test phase, participants again filled out the 

PAD scale (Mehrabian & Russell, 1974).  The items will refer to their arousal/valence states 

during the presentation of the video (i.e., “recalled emotions”).  As discussed in Chapter 2, there 

are many limitations associated with self-reported measures of recalled emotional activity.  

However, this is necessary as a manipulation check for the outlined experimental procedure.  The 

PAD scale is brief (i.e., 12 items) and likely does not provide a long enough interval to follow it 

with the delayed memory test.  Therefore, participants were instructed to complete the previously 

described filler task.  Completion of this task took approximately 10 minutes. 

 The final phase of the study involved an assessment of participants’ delayed memory.  

Similar to the immediate test, the delayed memory test involved a free recall test of memory for 

commercial advertisements.  The free recall items were the same as those presented during the 

immediate memory test.  After completion of the delayed memory test, participants once again 

filled out the PAD scale, which was necessary as a manipulation check (see Chapter 5).  

Participants were then debriefed of the true purpose of the study and informed that all students 

would receive extra credit.  Figure 15 summarizes the administered procedure. 

 

3.6 Counterbalancing Scheme 

 It was deemed necessary to counterbalance the presentation order of three sets of stimuli.  

First, the serial position of commercial stimuli should be counterbalanced within and across 

commercial blocks.  Second, the order of items within the memory tests should be 

counterbalanced.  Third, it was necessary to counterbalance the presentation order of test forms 

across the immediate and delayed conditions.  Regarding the serial order of commercial stimuli, 

it was not feasible to fully counterbalance as this would require millions of counterbalancing 
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conditions (i.e., 12! = 479,001,600).  Therefore, a partial counterbalancing scheme was 

implemented, which required the utilization of 8 groups. 

 Table 14 summarizes the counterbalancing scheme.  In the table, the four positively 

valenced commercials are denoted as P1-P4; the negatively valenced commercials are denoted as 

N1-N4.  The neutrally toned commercials, or control items, are denoted as C1-C4.  The structure 

ensures that each commercial was equally represented across blocks (although, only neutral 

commercials appeared in Block 1).  Blocks 2 and 3 each have 5 slots.  A neutral commercial 

always appeared in the third slot.  Regarding the other 4 slots, each of the affectively-toned 

commercials appeared in each possible order. 

 In order to counterbalance the items of the memory test, the serial order of the items for 

each form was randomized.  Additionally, half of the participants had Form A as the immediate 

memory test and Form B as the delayed memory test.  The other half of the participants 

completed the exams in the opposite order.  Therefore, there were only two counterbalancing 

conditions regarding the test forms. 

       

3.7 Analysis 

3.7.1 Preliminary Analyses 

 There are two manipulation checks were deemed necessary for the study.  First, the 

experimental manipulation of emotional arousal had to be verified.  A t-test was implemented to 

demonstrate that participants in the A+ conditions demonstrated higher levels of emotional 

arousal on the PAD scale (Mehrabian & Russell, 1974) than participants in the A0 conditions.  

Likewise, it was necessary to ensure that participants who made accurate predictions 

demonstrated more positive emotional valence on the PAD scale than control (i.e., no 

prediction).  Further, it was also necessary to demonstrate that participants who made incorrect 

predictions demonstrated more negative emotional valence than control.  One-way ANOVA 

testing with the PAD scores of the three emotional valence conditions were executed. 

 It was also necessary to test for ordering effects regarding the serial positioning of the 

presented stimuli.  ANOVA was conducted to examine the potential influence of 

counterbalancing condition (see Table 14) upon memory.  Likewise, the order of test form 

completion was counterbalanced.  This counterbalancing scheme involved two groups, including 
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(1) a group that took Form A as the immediate memory test and Form B as the delayed memory 

test and (2) a group that took the exams in the reverse order.  A t-test was used to demonstrate 

the extent to which this ordering effect influenced memory.  Finally, the assumption that the two 

forms are parallel was examined.  The scores on the two forms were contrasted (controlling for 

whether the form was administered as the immediate or delayed test of memory). 

 

3.7.2 Tests of Hypotheses 

Several analyses were necessary to examine the hypotheses discussed in Chapter 2.  First, 

the overall influence of emotional processing was analyzed.  According to Russell’s (1980) view 

of emotion, an emotional state can be quantified according to one’s level of arousal and valence.  

Six combinations of emotional arousal and valence were examined in the current research.  A 

two-way ANOVA comparing memory across the six experimental (see Table 10) conditions was 

conducted to assess the influence of various combinations of emotional activity. 

As discussed in the introduction, there are several hypotheses related to the influence of 

emotional arousal on memory.  Researchers have argued that the presence of arousal enhances 

memory functioning.  To test this prediction, performance of the high arousal conditions (A+) 

was compared to that of the neutral arousal conditions (A0).  A significant positive effect of 

arousal would support this prediction.  On the other hand, several competing theories predict a 

negative influence of arousal.  In order to test for a peripheral neglect effect, it was necessary to 

examine the arousal-memory relationship across the various forms of stimuli depicted in Table 

13.  To determine if an overall peripheral neglect effect takes place, an ANCOVA was conducted 

comparing the A+ to the A0 conditions; stimulus type was represented as a categorical covariate.  

Finally, following the state dependency of memory predictions, it was expected that the A+ 

conditions would be equal to the A0 condition for immediate memory; however, regarding 

delayed memory, A0 was predicted to outperform A+ (due to a variance in affective context).  

Therefore, two ANOVAs were conducted to test for this pattern. 

There are three analyses necessary to address the hypotheses discussed in the 

introduction.  First, the overall influence of valence was tested; an ANOVA was used to compare 

performance across the V+, V-, and V0 conditions.  Second, the influence of stimulus type was 

tested by comparing memory for commercial stimuli characterized by positive, negative, and 

neutral affective tones.  Finally, as previously discussed, researchers have suggested that 
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memory is superior for stimuli with an affective tone congruent to one’s valence state.  This 

prediction was tested using a two-way ANOVA (valence state: positive, negative, neutral; 

stimulus tone: positive, negative, neutral). 

 In Chapter 4, the results of the pilot studies are discussed.  These findings were used to 

determine the test stimuli to be utilized in the main study.  In Chapter 5, the main findings are 

presented.  Chapter 6 outlines the theoretical and practical implications deriving from the results 

of the main study. 
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CHAPTER 4 

PILOT STUDY RESULTS 

 The current chapter provides an overview of two pilot studies conducted prior to the main 

study.  The purpose of Pilot Study 1 was to develop the commercial stimuli, whereas the video 

stimuli were developed in Pilot Study 2.  The results obtained from these pilot studies motivated 

the materials implemented in the main study. 

       

4.1 Pilot Study 1 

 The purpose of Pilot Study 1 was to develop the commercial stimuli to be implemented in 

the main study.  In order to fully address the hypotheses displayed in Table 9, it was necessary to 

identify three groups of commercial stimuli (i.e., positively valenced, negatively valenced, and 

neutrally valenced).  Each stimulus set had to adhere to three criteria for inclusion in the main 

study.   

First, each stimulus must have been selected by a panel of researchers who were 

commissioned to subjectively analyze the stimuli prior to the inception of Pilot Study 1.  Second, 

the affective tone (i.e., valence score) of each item within a particular valence group (i.e., 

positive, negative, and neutral) must have been empirically established as equivalent to the other 

items within that valence group, and significantly different from the items in the other two 

valence groups.  For instance, for a commercial to be selected into the neutral valence group of 

stimuli (V0) for the main study, it must have received a significantly more positive affective tone 

than the stimuli within the negative valence group (V-) and a significantly more negative 

affective tone than the stimuli within the positive valence group (V+), while lacking significant 

differences from other items within the V0 group.  Third, differences across other factors known 

to influence memory, such as arousal, familiarity (i.e., the extent to which information was 

previously learned), and baseline POR, were minimized. 

 

4.1.1 Participants 

Participants were recruited from outside of the Sport Management department.  This was 

done in order to avoid contaminating potential participants for the ensuing main study.  Students 

within the Business School at Florida State University that were enrolled in senior-level Finance 
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courses were offered extra credit to participate in an online study.  Senior level courses were 

targeted as it was considered very unlikely that these students would be enrolled in the courses 

selected for the main study the following semester. 

An a priori power analysis was conducted to obtain the overall and cell sample sizes 

necessary to achieve the level of power (0.8) recommended by Cohen (1992) for a one-way 

analysis of variance (ANOVA) across three group means.  A large effect size was assumed (i.e., 

f=0.4; Cohen, 1977) and alpha was set to 0.5.  Using G*Power 3.0 (Faul, Erdfelder, Lang, & 

Buchner, 2007), it was determined that 66 participants (n=22) were necessary to meet Cohen’s 

aforementioned standard.  The online study was active for 8 days.  During this time, 126 

participants across 21 majors enrolled in the study, resulting in 111 valid cases.  Thirty-one 

percent of the sample was comprised of males, and the average age of the participants was 21 

years.  The average duration for this task was 43 minutes, ranging from 27 minutes to 102 

minutes. 

 

4.1.2 Materials and Procedure 

 A panel of researchers was selected to issue a preliminary, subjective review of the 

commercial stimuli prior to their implementation into the pilot study consisted of three members.  

The panel was comprised of two academic researchers within the field of Sport Management as 

well as two within the field of Marketing.  I provided the panel with a total of 51 commercials.  

The panel was tasked with accepting or rejecting each of these items.  Of this set of stimuli, 32 

commercials were selected by the panel for Pilot Study 1.  Table 15 depicts each of the items 

evaluated by the panel, as well as the panel members’ decisions. 

Pilot Study 1 was completed online.  A distributed hyperlink was sent which directed 

participants to a webpage containing video of a randomized sequence of the 30 aforementioned 

commercial advertisements.  After each individual advertisement was viewed, participants rated 

(1) the extent to which the video elicited positive/negative feelings, (2) the extent to which the 

video elicited excitement, and (3) the whether the participant has previously seen the 

commercial.  These ratings were followed by an unannounced test of free recall.  Presentation 

order of the stimuli was randomized to alleviate concerns of primacy/recency effects influencing 

POR (Murdock, 1962; Nairne, 1988). 
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4.1.3 Results 

The overall affective tone (i.e., valence) of the commercial stimuli was rated as slightly 

positive (M = 4.45), which is significantly more positive than the midpoint on the 7-point 

valence scale (CI: 4.51, 4.40).  This indicates that participants may have been positively biased 

in their valence ratings.  Table 16 depicts the 32 commercials implemented into Pilot Study 1, as 

well as the valence, arousal, familiarity and POR scores for each item.  The coding scheme used 

for the commercial items is included in Table 16, as well.  The table is sorted by valence scores, 

as the overarching objective of this pilot study is to develop sets of stimuli differentiated by 

affective tone categories.  The first panel of the table depicts items with valence scores 

significantly more positive than the grand mean, and the third panel depicts items with valence 

scores significantly more negative than the grand mean. 

Regarding the V+ commercials, items POS1, POS2, POS3, and POS5 were selected for 

the main study.  With one exception, these were the most positively rated commercials within the 

overall item set.  POS4 was omitted due to an exceedingly high POR score (.69).  The valence 

scores of the selected items are statistically equivalent (F = .393; p = .758).  Binary logistic 

regression analysis was conducted to determine if POR scores significantly differed across items.  

The results from the omnibus test of model coefficients led me to conclude the variance in the 

POR outcome variable was not predicted by commercial item at above chance levels (χ2 = 5.851; 

p = .119).  Finally, to determine if the recall of one item actively prompts the recall of another 

item, phi correlation coefficients were calculated across the POR scores for each item (see Table 

17).  This was not considered to be a concern, as there were zero coefficients that exceeded 0.70. 

Regarding the V0 commercials, items NEU2, NEU3, NEU4, and NEU5 were selected for 

the main study.  With one exception, these were the items with valence scores that most 

approximated the grand mean (4.45), as all four items were within .13 of this standard (SD = 

1.66). Although each of these items were rated more positively than the grand mean, these 

differences were not found to be significant based on a one-sample t-test analyzing the most 

extreme score (i.e., NEU2; t = 1.177, p = .242).  NEU6 was omitted due to an exceedingly low 

POR score (.16).  In place of NEU6, the item labeled NEU2 was selected because it is the next 

closest item to the grand mean.  In other words, NEU1, NEU7, and NEU8 were considered “less 

neutral”. 
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The valence scores of the selected items are statistically equivalent (F = .229; p = .876).  

Based on the binary logistic regression analysis, it was evident that variance in POR scores was 

significantly predicted by commercial item (χ2 = 5.388; p = .002).  I concluded from this finding 

that POR scores significantly varied across the items, ranging from .23 to .41.  Nevertheless, 

these items were selected to avoid contaminating the valence manipulation.  Although the 

findings of this pilot study indicate that POR scores may vary within the V0 item set, this is not 

deemed to be a concern as these effects will be equalized across experimental conditions within 

the main study.  Additionally, fluctuations in POR scores within the V0 item set are not 

considered a threat to the ensuing interpretation of the main study findings; rather, this has been 

minimized to reduce noise within the data.  Finally, to determine if the recall of one item actively 

prompts the recall of another item, phi correlation coefficients were calculated across the POR 

scores for each item (see Table 18).  This was not considered to be a concern, as there were zero 

coefficients that exceeded 0.70. 

Regarding the V- commercials, items NEG4, NEG5, NEG7, and NEG8 were selected for 

the main study.  With two exceptions, these were the most negatively rated commercials within 

the overall item set.  NEG9 was omitted due to exceedingly high scores for arousal (M = 6.34 on 

the 7-point scale) and POR (.72).  NEG6 was omitted due to an abnormally low familiarity score 

(M = 1.86 on the 7-point scale). Although the selected items, therefore, do not represent the most 

negatively rated commercials within the item set of Pilot Study 1, each of the V- items were 

rated as significantly more negative than the grand mean (t = -7.113; p = .000) and the midpoint 

of the scale (t = -4.200; p = .000).   

The valence scores of the selected items were not found to be statistically equivalent (F = 

18.876; p = .000).  NEG7 and NEG8 were rated significantly more negative than NEG4 and 

NEG517.  These results indicate that it may be more accurate to conceptualize NEG7 and NEG8 

as an “extremely negative” item category.  This allows for an additional gradient of analysis 

within the main study regarding the impact of negative valence upon retrieval processes.  Binary 

logistic regression analysis was conducted to determine if POR scores significantly differed 

across items.  Based on the omnibus test of model coefficients, it was concluded that the variance 

in the POR outcome variable was not predicted by commercial item at above chance levels (χ2 = 

                                                 
17 NEG7 was not significantly different from NEG8 (t = .081; p = .700).  Likewise, NEG4 was not significantly 
different from NEG5 (t = .009; p = .966). 
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0.314; p = .575).  Finally, to determine if the recall of one item actively prompts the recall of 

another item, phi correlation coefficients were calculated across the POR scores for each item 

(see Table 19).  This was not considered to be a concern, as there were zero coefficients that 

exceeded 0.70. 

Finally, it was necessary to demonstrate that the commercials within each item category 

(V+, V0, and V-) were rated significantly different across the valence dimension.  This was done 

by simply conducting a one-way ANOVA analyzing the valence scores for the extreme items 

within each category.  In other words, the mean valence score for the POS5, NEU2, NEU5, and 

NEG4 items were examined.  The ANOVA results provide confirmation of the hypothesis that 

the valence scores significantly differed across item categories (F = 61.522; p = .000). Post-hoc 

testing18 indicated that the extreme items significantly differed across categories.  For instance, 

the most positively rated item within the V0 category (NEU2) was rated significantly lower than 

the least positively rated item within the V+ category (POS5; ∆M = 1.144, p = .000). 

 Pilot Study 1 began with the selection of 51 commercial stimuli.  This set was narrowed 

down to 32 based on a subjective evaluation provided by a panel of researchers.  A student 

sample was commissioned to evaluate the items based on several criteria.  Based on these 

findings, three sets of stimuli were obtained.  The rated valence scores of the items were 

equivalent within each group and significantly different across groups, resulting in a set of 

positive, neutral, and negative commercials.  Other factors known to influence memory were also 

minimized, including the arousal score, the familiarity rating, and the baseline POR scores 

associated with each commercial.  In the next section, the findings from Pilot Study 2 are 

presented. 

       

4.2 Pilot Study 2 

 The purpose of Pilot Study 2 was to develop the video stimuli implemented in the main 

study.  The stimuli were originally selected through a subjective process based on viewer ratings 

and website publications.  Pilot Study 2 required the collection of new data; this study was 

entirely separate from Pilot Study 1.  This study was conducted prior to the main study, and, 

similar to Pilot Study 1, none of this data presented in this section was incorporated into the 

findings of the main study.  The objective for Pilot Study 2 was to empirically establish an 

                                                 
18 Fisher’s Least Significant Difference (LSD) analysis was implemented. 
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arousal distinction between the High Arousal Recording (HAR) and the Neutral Arousal 

Recording (NAR). 

 

4.2.1 Participants 

 Similar to Pilot Study 1, participants were selected from outside the Sport Management 

department in order to prevent contamination of potential participants for the ensuing main 

study.  Students enrolled in an accounting course within the Business School at Florida State 

University were offered extra credit to participate in the study.  A sample of 59 students 

registered for the study, from which 58 valid cases were obtained19.  Sixty-six percent of the 

sample comprised of males, and the average age of the participants was 21 years. The ethnic 

breakdown was as follows:  69% Caucasian, 14% African American, 12% Asian, 2% Hispanic, 

and 3% self-categorized as “other.” 

 The participants were randomly selected into one of the two counterbalancing conditions.  

Group 1 consisted of 30 participants, whereas Group 2 consisted of 28 participants.  Group 1 

viewed the High Arousal Recording (HAR) before viewing the Neutral Arousal Recording 

(NAR), and Group 2 viewed the recordings in the reverse order.  Table 21 depicts the 

demographic breakdown across groups. 

 

4.2.2 Materials and Procedure 

 The adapted PAD scale (Mehrabian & Russell, 1974)20 was implemented to test the 

hypothesis that emotional arousal is significantly influenced by video type.  Participants’ arousal 

and valence scores were measured across three time intervals, including (1) prior to engaging in 

the study in order to establish an account of baseline emotional levels, (2) after viewing the 

HAR, and (3) after viewing the NAR.  The order that the videos were viewed was 

counterbalanced across two between-subjects conditions (see Table 21).  The measurement 

model of the PAD scale was not examined due to an insufficient sample size for Pilot Study 2.  

Regarding sample size for confirmatory factor analysis, there is general agreement across 

disciplines that N below 100 is unacceptable (Comrey & Lee, 1992; Kline, 1979; MacCallum, 

                                                 
19 One participant was removed from the data for excessively using a cell phone during the recordings. 
20 The scale was adapted to remove the dominance dimension.  See Section 3.5.3 for a discussion. 
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Widaman, Zhang, & Hong, 1999; Velicer & Fava, 1998).  Therefore, the measurement model 

was analyzed using data from the main study.   

 

4.2.3 Results 

The first phase of Pilot Study 2 consisted of an assessment of participants’ baseline 

emotional state.  Table 22 illustrates the means and standard deviations for the 12 items included 

in the adapted PAD scale as well as the factor scores for each dimension.  Table 23 depicts the 

inter-item correlations for this scale, which includes 6 items that are considered to measure the 

arousal dimension (i.e., A1-A6) and 6 items that are considered to measure the valence condition 

(i.e., V1-V6). 

 Participants entered Pilot Study 2 with baseline emotional conditions that did not 

significantly differ from neutrality.  Neutrality is conceptualized as the midpoint of the 7-point 

PAD scale.  A series of one-sample t-tests indicate that the means deriving from the 12 PAD 

items did not significantly differ from the midpoint.  Additionally, the factor scores for each 

dimension indicated neutrality.  The arousal score of 3.79 was not significantly below the 

midpoint, t(57) = -1.20, p=.237.  Likewise, the valence score of 4.17 was not significantly above 

the midpoint, t(57) = 0.92, p=.361.  Table 24 illustrates the results of the one-sample t-tests. 

As evidenced in Table 23, the inter-item correlations for the arousal dimension were 

acceptable, as Pearson’s correlation coefficient ranged from r = 0.412 to r = 0.730.  The valence 

dimension demonstrated similarly acceptable coefficients, which ranged from r = 0.396 to r = 

0.728.  Inter-dimensional relationships (i.e., arousal items associated with valence items), which 

are highlighted in red in Table 23, yielded a mixture of correlations, ranging from r = 0.004 to r 

= 0.466.  The average inter-dimensional correlation was small but noteworthy (r = 0.247).  These 

relationships are indicative of a theoretical concern (discussed in Chapter 2) that the valence and 

arousal dimensions are associated.  This reinforces the necessity of implementing a methodology 

that experimentally controls for one dimension while examining the other.  In addition to the 

theoretical support for these correlations discussed in the literature review, the results are 

intuitive as one would expect that moderately positive levels of arousal are perceived as pleasant.  

Thus, a positive correlation between arousal and valence is expected.  Indeed, the factor 

correlation between the dimensions was significant (r = .393, p = .002). 
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 It is important to demonstrate that the two counterbalancing conditions were equivalent 

across both emotional dimensions prior to engaging in the study, as the two groups represent 

distinct data collection sessions.  Group 1 (HAR then NAR) demonstrated an overall arousal 

factor score of M = 3.66 (SD = 1.37), which was not significantly different from the overall 

arousal factor score obtained from Group 2 of M = 3.94 (SD = 1.26), t(56) = 0.820, p = .416.  

Likewise, the overall valence factor score for Group 1 of M = 4.09 (SD = 1.44) was not 

significantly different from the overall valence factor score for Group 2 of M = 4.25 (SD = 1.33), 

t(56) = 0.444, p = .659.  Additionally, based on a series of independent t-tests, the two groups did 

not significantly differ across any of the 12 PAD items (see Table 25). 

The PAD scale was again administered following the viewing of the HAR video in order 

to examine the influence of this stimulus upon emotional arousal and valence.  Table 26 and 

Table 27 respectively depict the resultant means and inter-item correlations.  As evidenced in 

Table 27, all intra-dimensional correlations were significant at the .01 level.  The arousal inter-

item correlations ranged from r = .364 to r = .685, and the valence inter-item correlations ranged 

from r = .424 to r = .653.  Interestingly, the intra-dimensional correlations were each 

insignificant, with an average coefficient of |r| = .092, indicating that an external emotional 

stimulus may diminish the arousal-valence relationship.  Indeed, the singular impact of the 

external stimulus upon only emotional arousal may override the causal link between the two 

dimensions. 

Of interest is the extent to which the HAR video actively manipulated emotions in 

relation to the baseline conditions exemplified in Table 22.  However, in order to collapse the 

data across both counterbalancing conditions, it was necessary to test for ordering effects.  In 

other words, arousal and valence scores for Group 1 (i.e., HAR then NAR) were compared to 

Group 2 (i.e., NAR then HAR).  Table 28 summarizes the results of a series of independent 

samples t-tests examining the potential of ordering effects.  The counterbalancing conditions 

were equivalent across all items, with the exception of V2, t(56) = 2.052, p = .045.  Regarding 

this item, the mean for Group 1 (M  = 4.70) was significantly more positive than the mean for 

Group 2 (M = 3.79).  This is likely a spurious finding, as all other comparisons were found to be 

insignificant, including the valence factor score comparison across groups, t(56) = 1.036, p = 

.305.  Additionally, the arousal dimension is of particular interest, as the video stimuli are 

designed specifically to manipulate emotional arousal.  All arousal items were equivalent across 
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counterbalancing groups, including the arousal factor score, t(56) = 1.158, p = .252.  Based on 

these findings, data resulting from the post-HAR PAD items were collapsed across 

counterbalancing conditions. 

 A series of paired samples t-tests were conducted to examine the influence of the HAR 

stimulus across each component of the arousal and valence dimensions.  Participants 

demonstrated significantly higher levels of arousal following the HAR stimulus as compared to 

baseline.  This effect was demonstrated across all arousal items (see Table 29).  The baseline 

arousal factor score was M = 3.79 (SD = 1.32), and this increased to M = 5.25 (SD = 1.27).  The 

difference across these factor scores was significant, t(57) = 6.988, p < .001.  These findings 

indicate that the HAR stimulus had a robust positive influence upon emotional arousal.  Valence 

conditions, on the other hand, did not differ as a result of the HAR manipulation.  The baseline 

valence factor score (M = 4.17; SD = 1.38) was statistically equivalent to the score following the 

viewing of the HAR (M = 4.25; SD = 1.37).  Additionally, there were zero significant differences 

across the individual valence items due to the HAR manipulation.  Table 29 summarizes the 

findings derived from the paired samples t-tests. 

The primary objective of Pilot Study 2 was to demonstrate that the emotional arousal 

elicited by the NAR is approximately neutral, and the arousal levels evoked by the HAR would 

be significantly more positive.  Therefore, the PAD was administered once more following the 

viewing of the NAR.  Once again, it is necessary to test for group and ordering effects across the 

two counterbalancing conditions.  Table 30 depicts the results of a series of independent samples 

t-tests.  As demonstrated in the table, Group 1 demonstrated a general higher level of arousal, 

though only one significant difference was obtained across the six items (A1).  This may be due 

to an ordering effect; Group 1 engaged in the NAR phase of the study after the HAR phase, 

whereas Group 2 engaged in the NAR phase before the HAR phase.  Therefore, there may have 

been a residual effect of arousal carrying over from the HAR phase for Group 1 that did not take 

place in Group 2.  However, this only culminated in one inter-item disparity, and the groups did 

not display significantly different arousal factor scores, t(56) = 1.357, p=.180.  Regarding the 

valence dimension, zero significant differences were obtained across the six items, including the 

valence factor score, t(56) = 0.330, p=.743.  Therefore, data extracted from the NAR phase of 

Pilot Study 2 were collapsed across the two counterbalancing conditions for the ensuing 

analyses. 
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 The inter-item correlations replicated the pattern obtained from the HAR data.  All intra-

dimensional correlations were significant, ranging from r = .304 to r = .570 for the arousal items 

and r = .384 to r = .716 for the valence items.  On the other hand, the average inter-dimensional 

correlation was negligible (|r| = .116), once again suggesting that the arousal-valence relationship 

is somewhat mitigated by external stimuli.  Table 31 displays the correlation matrix deriving 

from the NAR data. 

 The most informative analysis of Pilot Study 2 is a comparison of participants’ emotions 

across all three phases of the study (i.e., baseline, HAR, NAR).  Due to the time series nature of 

this study, repeated measures ANOVAs were conducted.  A consistent pattern was obtained for 

each analysis of the arousal items.  First, the assumption of sphericity was supported, indicating 

that the variances of the differences between groups were statistically equivalent across all 

possible combinations.  χ2(2) ranged from 0.257 to 4.758, each of which was insignificant at the 

.05 level.  Second, each ANOVA model was significant at the .01 level (see Table 32 for F-

statistics and corresponding p-values), including the arousal factor score, F(2, 114) = 49.329, p < 

.01.  Eta-squared ranged from .184 to .464.  Third, Fisher’s least significant difference (LSD) 

post-hoc analyses demonstrated that level of arousal (as measured by each arousal item of the 

PAD) was significantly higher following the HAR than either following the NAR or baseline 

arousal. Additionally, the post-hoc analyses indicate that arousal levels following the NAR were 

equivalent to baseline levels; the NAR appeared to have no impact on level of arousal.  This is an 

important finding, as the NAR represents the treatment issued to the neutral arousal condition 

(A0) of the main study. 

 In direct contrast to the impact of the video manipulation upon participant arousal, the 

videos did not have an influence upon valence as measured by any of the valence items.  Each 

ANOVA model was insignificant at the .05 level, including the valence factor score, F(2, 114) = 

1.767, p =.175.  Table 32 depicts the mean comparisons across each of the items and factor 

scores, as well as the corresponding F-statistics and p-values. 

 Overall, Pilot Study 2 provides strong support in favor of the video manipulation 

implemented in the main study.  The HAR significantly increased level of arousal as indicated by 

the arousal factor score as well as each of the six individual arousal items of the PAD scale.  This 

increase is consistent regardless if the comparison is to the arousal levels associated with either 

the NAR or baseline.  On the other hand, the NAR did not have an impact upon level of arousal; 
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the arousal levels reported following the viewing of the NAR were equivalent to baseline levels.  

This indicates that the NAR is a sufficient treatment for the control condition of the main study. 

 The pilot studies provided a basis for selecting the commercial and video stimuli to be 

implemented in the main study.  In Pilot Study 1, a total of 51 commercial stimuli were 

examined by a panel of researchers, and 32 items were viewed by a sample 111 students.  The 

participants provided valence, arousal, familiarity, and POR scores for each of the items, and this 

information was used to create three sets of valenced stimuli (i.e., positive, negative, and 

neutral).  For each set of stimuli, differences in arousal, familiarity, and POR scores were 

minimized, whereas valence differences were maximized.  A total of 12 commercials were 

derived from Pilot Study 1 (see Table 16). 

In Pilot Study 2, the PAD scale was implemented to empirically establish the potential of 

the video manipulation administered in the main study.  In a repeated measures study, a sample 

of 58 students (1) provided an account of their baseline emotions, (2) reported their emotions 

during a viewing of one of the experimental videos (i.e., HAR or NAR), and (3) reported their 

emotions during a viewing of the other video.  The results demonstrated a significant difference 

in emotional arousal due to the manipulation.  Emotional valence was impervious to the viewing 

of the videos and, thereby, remained consistent with baseline levels.  The correlational structure 

of the items varied slightly across intervals, as the manipulation may have weakened the arousal-

valence relationship.  Overall, this study supported the NAR as an adequate representation of 

control conditions, and the HAR was empirically demonstrated to enhance levels of emotional 

arousal without influencing emotional valence.  In the following chapter, the results of the main 

study are presented. 
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CHAPTER 5 

MAIN STUDY RESULTS 

 

5.1 Participants 

 The main study consisted of 16 sessions of data collection.  Participants registered for 

one of the 16 time slots, and data were collected in group settings.  Each session involved one of 

four scenarios: (1) participants view the HAR and make a prediction, (2) participants view the 

HAR and do not make a prediction, (3) participants view the NAR and make a prediction, and 

(4) participants view the NAR and do not make a prediction.  These four conditions will be 

hence forth referred to as the “pre-pick condition,” as they refer to the conditions into which the 

participants were randomly selected.  Participants were further divided into the six experimental 

conditions exemplified in Table 10 based on the accuracy of their predictions.  Additionally, the 

participants can be more generally separated across arousal categories (A+ and A0) and valence 

categories (V+, V-, and V0).  In these cases, only one of the emotional dimensions is considered 

(e.g., arousal), and conditions across the other emotional dimension (e.g., valence) are collapsed.  

It is important to establish this terminology at the beginning of this chapter, as the wide range of 

manipulation checks and hypotheses to be tested necessitate several comparisons that extend 

beyond those across the categories in Table 10.  Table 33 provides a depiction of this 

classification system. 

 A total of 304 Florida State University students participated in the main study.  However, 

participants were removed from the study for a variety of reasons.  First, participants were 

preliminarily asked if they knew the outcome of the MMA match to be presented during the 

session.  Second, participants were removed if they provided missing data to key variables21.  

Third, due to the lengthy and demanding nature of the study, attrition rates were noteworthy.  

Regarding knowledge of the match outcome, nine participants indicated prior to beginning the 

study that they knew the winner of the upcoming match.  Two of these participants were in Pre-

pick Conditions 2 and 4, which did not involve predicting the winner.  Of the remaining seven 

participants, only four made correct predictions.  Nevertheless, all nine were removed from the 

study to prevent the potential influence of expectation upon the viewing behaviors of the 

                                                 
21 In this context, “key variables” refer to those associated with the various memory tests or the PAD measures. 
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participants.  Regarding removal due to missing data, six participants did not complete one or 

more key elements of the various forms included in the study.  These participants were removed 

from further analysis.  Finally, 17 participants were lost due to attrition.   In this context, attrition 

is a general term referring to participants either (1) leaving the study prematurely, (2) overtly 

failing to watch the video (e.g., a participant placing his/her head face-down on the table), or (3) 

submitting blank forms. 

 The effective sample size, once participants were removed for the reasons stated above, 

was N = 272.  The sample was 53.7% female and 69.1% Caucasian.  The mean age was 20.57 

years (SD = 1.14), and the participants had an average of 2.34 years of college education (SD = 

0.91).  Table 34 provides a depiction of the demographic information across the experimental 

conditions for the original sample, the removed participants, and the effective sample. 

 

5.2 Measurement Model 

 The modified PAD scale was implemented to measure emotions at various stages of the 

main study.  In order to conduct ANOVA testing across experimental conditions, it was 

necessary to calculate factor scores for each dimension of the PAD scale.  An examination of the 

measurement model was necessary prior to the ensuing analyses in order to isolate the variables 

providing the best measure of each dimension.  These are the variables that were later used to 

calculate the factor scores representing level of emotional arousal and valence.  The PAD scale 

has previously undergone rigorous testing and replication; nevertheless, all 12 items rarely 

provide adequate fit and researchers often omit one or more items from the scale due construct 

validity analysis results (for a review, see Russell, 1980).  Although emotions are experimentally 

manipulated and the PAD scale is used to merely substantiate the assumptions that underlie this 

procedure, the same level of rigor was applied to the measurement model implemented in the 

present study. 

 Confirmatory factor analysis (CFA) was conducted to examine the two-dimensional 

measurement model.  Maximum likelihood estimation assumes normally distributed data.  

Therefore, outliers were identified and the assumption of multivariate normality was examined.  

Using Amos 21, the Mahalanobis distances (d2) were calculated to provide effect sizes 

representing the distances of observations from a multivariate centroid.  The results yielded 14 

significant observations at the .01 level (d2 range: 26.56 to 49.76).  These observations were 
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removed from further analyses of the measurement model.  Mardia’s coefficient was calculated 

to examine multivariate kurtosis, and the obtained value (k = 19.26) yielded a critical ratio of 

7.93.  This ratio is asymptotically normal and, thus, can be interpreted similarly to a z-score.  

Therefore, a value of 7.93 is considered significant, indicating a violation of the assumption of 

normality.  To prevent Type-II errors in χ2 tests of goodness of fit as well as biased standard 

errors for parameter estimates due to non-normal data, the χ2  and parameter standard errors were 

scaled (i.e., MLM estimation) according to the Satorra-Bentler method (Satorra & Bentler, 1994) 

using MPlus 5.1.  After removing the outliers, the remaining sample size was 258.  This total 

sufficed Weston and Gore’s (2005) recommended minimum sample size of 200.  The ratio of 

cases to observed variables was 13:1, meeting the conventional criteria of a 10:1 ratio (Kunce, 

Cook, & Miller, 1975).  Table 35 provides a correlation matrix depicting the relationships among 

the 12 observed variables implemented to measure the two latent factors, as well as the mean and 

standard deviation of each variable. 

 In order to assess the overall fit of the observed structure of the data to the theoretical 

measurement model, five global fit indices were examined.  These included the Satorra-Bentler 

adjusted chi-square statistic (S-B χ2), the comparative fit index (CFI), the root mean square error 

of approximation (RMSEA), the standardized root mean square residual (SRMR), and the 

weighted root mean square residual (WRMR).  The latter was selected due to its utility for 

Likert-scale data (Finney & Distefano, 2006) as well as non-normally distributed data (Hu & 

Bentler, 1999; Muthen & Muthen, 2008; Yu, 2002).  Overall, the data fit the theoretical model 

moderately well.  The χ2 test of model fit was significant, S-B χ2 (53) = 156.585, p < .01.  

However, the S-B χ2/df ratio was adequate (S-B χ2/df = 156.585/53 = 2.95).  The CFI and SRMR 

values were also acceptable at 0.943 and 0.054 respectively.  Conversely, the RMSEA and 

WRMR were questionable at 0.085 and 1.233, respectively (Hu & Bentler; Yu, 2002). 

 Table 36 provides the standardized factor loadings, standard errors, average variance 

extracted (AVE) values, and reliability coefficients for each of the measures.  The latter was 

obtained by computing construct reliability (CR), which was performed by manually calculating 

the squared sum of factor loadings divided by this total plus the sum of error variances.  

Regarding the arousal items, summative measures of convergent validity were suitable; the 

average variance extracted (AVE = 0.547) and construct reliability (CR = 0.875) sufficed the 

conventional thresholds of 0.5 and 0.7, respectively (Brown, 2012; Kline, 2005). However, 
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localized evidence was not ideal.  Though all factor loadings were significant at the .01 level, 

three factor loadings (i.e., A1, A2, and A4) were below the common 0.7 threshold (Brown)22.  

The valence items followed a similar pattern.  Comprehensive measures of convergent validity 

were sufficient (AVE = 0.624; CR = 0.905), and two factor loadings (i.e., V4 and V5) were 

below the 0.7 threshold.  Discriminant validity was also examined.  Although the factor 

correlation was substantial (0.529), it did not surpass the conventional criterion of 0.85 (Kline, 

2005).  Additionally, the maximum shared variance between the two factors (MSV = 0.280) was 

less than the AVE of both arousal (0.547) and valence (0.624).  This indicates that observed 

variables shared a larger portion of variance with the construct they were theorized to measure 

than the other construct. 

 Due to issues related to poor localized fit (i.e., inadequate standardized factor loadings) 

and questionable global fit (i.e., RMSEA and WRMR), a more parsimonious measurement 

model was tested.  Specifically, five items were removed from the measurement model, 

including A1, A2, A4, V4, and V5.  A1, A2, and A4 each had factor loadings below the 0.7 

threshold, ranging from .499 to .677.  Similarly, V4 and V5 had factor loadings of .528 and .659, 

respectively.  As demonstrated in Table 37, model fit was improved by the deletion of these 

items. 

Overall, the data fit the adjusted theoretical model quite well.  The χ2 test of model fit 

was significant, S-B χ2 (13) = 30.756, p = .004.  However, the S-B χ2/df ratio was good (S-B 

χ
2/df = 30.756/13 = 2.37).  This value is an improvement on that of the original model (2.95).  

The CFI improved from 0.943 to 0.986, and SRMR improved from 0.054 to 0.035.  However, 

the RMSEA and WRMR were of particular concern with the original model.  The former 

improved from 0.085 to 0.071, which indicates moderate fit.  The latter improved from 1.233 to 

0.798, which aligns with conventional indicators of a well-fitting model (Hu & Bentler, 1999).  

Table 37 provides a comparison of global model fit between the original and the adjusted 

measurement models. 

Evidence of convergent validity greatly increased with the adjusted model.  The 

standardized factor loadings ranged from λ = 0.836 (A3) to λ = 0.877 (A6) for the arousal items 

and λ = 0.797 (V6) to λ = 0.905 (V2) for the valence items.  Additionally, there were zero 

                                                 
22 The .707 threshold convention is an arbitrary value that represents the point at which approximately 50% of the 
variance in the indicator is explained by the construct. 
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significant standardized residual variances included in the adjusted measurement model.  The 

variance extracted improved to AVE = 0.732 and AVE = 0.751 for the arousal and valence 

constructs, respectively.  Likewise, the reliability coefficient improved to CR = 0.891 and CR = 

0.923, respectively.  Discriminant validity maintained intact, as well.  The factor correlation 

remained substantial (0.517), but it continued to be well below the 0.85 criterion (Kline, 2005).  

Additionally, the maximum shared variance between the two factors (MSV = 0.267) was less 

than the AVE of both arousal (0.547) and valence (0.624).  Therefore, based on the 

improvements of global and localized fit associated with the adjusted model, as well as a 

precedent for adjusting the original PAD scale (e.g., Havlena & Holbrook, 1986; Holbrook, 

Chestnut, Oliva, & Greenleaf, 1984; Russell, 1980), the five questionable items were removed 

going forward.  Table 38 depicts the standardized factor loadings, standard errors, average 

variance extracted (AVE) values, and reliability coefficients for each of the measures of the 

adjusted measurement model. 

 

5.3 Manipulation Checks 

Prior to testing the hypotheses of the present study, it was necessary to mitigate the 

concern of extraneous variables and verify the efficacy of the experimental manipulation.  

Specifically, four examinations were conducted.  First, differences in participants’ knowledge 

and interest in MMA were compared across experimental conditions to ensure that pre-existing 

MMA background differences did not confound the results.  Second, the internal validity of the 

arousal manipulation was examined by comparing composite scores (i.e., [A1 + A2 + A3] / 3) 

across arousal conditions.  This comparison was made for baseline emotions (i.e., prior to 

manipulation), immediate emotions (i.e., immediately following manipulation), and delayed 

emotions (i.e., after a 30-minute delay).  Finally, the internal validity of the valence manipulation 

was examined in the same fashion as emotional arousal. 

 

5.3.1 MMA Knowledge and Interest Comparisons 

 The purpose of this comparison was to ensure that participants’ MMA backgrounds did 

not differ prior to engaging in the study.  Although all participants with self-reported knowledge 

of the events related to the to-be-viewed match were removed from the analyses, it is possible 

that general knowledge and interest in the MMA may have an indirect influence over the 
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allocation of attention directed to various stimuli during the match and/or the emotional reaction 

to the manipulated videos.  Composite scores were calculated for the items depicted in Appendix 

C measuring MMA Knowledge and MMA Interest. 

 A multivariate analysis of variance (MANOVA) was conducted examining the influence 

of experimental condition upon a linear combination of the MMA knowledge and interest 

composite scores.  The MANOVA was considered superior to separate ANOVA calculations, as 

(1) the dependent variables are theoretically related, (2) the correlation (r = 0.528) is sufficient 

(i.e., between r = 0.30 and r = 0.70; Huberty & Olejnik, 2006) and (3) this approach reduces the 

risk of a Type 1 error.  Prior to conducting the MANOVA, each of the underlying assumptions 

was tested (i.e., univariate normality, multivariate normality, linearity, multicollinearity and 

singularity, and homogeneity of variance-covariance matrices; Huberty & Olejnik). 

The Kolmogorov-Smirnov test (Massey, 1951) and the Shapiro-Wilk test (Wilk & 

Shapiro, 1968) provide global goodness of fit measures of normality.  In both cases, the two 

dependent variables (i.e., knowledge and interest) were significant.  Regarding MMA 

knowledge, K-S (270) = 0.106, p < .01 and W-S (270) = 0.949, p < .01.  Regarding MMA 

interest, K-S (270) = 0.085, p < .01 and W-S (270) = 0.979, p < .01.  Both of these measures 

indicate non-normality.  However, these measures are inherently flawed; as power increases, the 

concern for non-normality decreases, yet the sensitivity of these tests becomes arguably 

excessive (Tabachnick & Fidell, 2007).  Tabachnick and Fidell argue that only extreme non-

normality is a concern when cell sizes exceed n = 20.  The smallest cell size in the current study 

is n = 40 (i.e., A+V-).  To determine whether the non-normality is extreme, skewness and kurtosis 

scores were calculated.  Regarding MMA knowledge, skewness was 0.616 and kurtosis was -

0.314.  Regarding MMA interest, skewness was 0.190 and kurtosis was -0.687.  Each of these 

values is well below the thresholds recommended by Curran, West, and Finch (1996) of |2.0| for 

skewness and |4.0| for kurtosis.  Based on these figures, the assumption of univariate normality 

was considered upheld. 

Finally, in order to examine multivariate normality, Mahalanobis distances (d2) were 

calculated to provide effect sizes representing the distances of the combinations of the dependent 

variables for each observation from a multivariate centroid.  There were only two multivariate 

outliers (d2 = 6.379, 8.034).  Based on the recommendations of Tabachnick and Fidell, the 
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observations were not removed as two cases is not considered excessive enough to violate 

multivariate normality (particularly not in this case of a robust sample size; i.e., N > 200). 

The linearity of the relationship between the dependent variables across each 

experimental condition was examined to test the MANOVA assumption of linearity.  This was 

addressed by visually examining the scatterplot matrix depicted in Figure 16.  Based on the 

figure, there is no evidence of a violation of this assumption. 

It is considered necessary that a certain degree of multicollinearity is extant across the 

dependent variables in the formation of the dependent vector (i.e., r > 0.3; Huberty & Olejnik, 

2006).  However, excessive multicollinearity (i.e., r > 0.7) is statistically redundant and 

indicative of singularity.  The correlation between the two dependent variables, r = 0.528, is 

considered within the proper range to conduct MANOVA (Huberty & Olejnik; Tabachnick & 

Fidell, 2007). 

MANOVA calculations involve an assumption that variances of the dependent variables 

are equal across experimental conditions.  Further, it is assumed that the covariances between the 

dependent variables are equal across the conditions, as well.  Levene’s test of equality of 

variances provides individual examinations of homogeneity of variance assumption for each 

dependent variable.  This assumption was supported for the knowledge variable, F (5, 266) = 

1.502, p = .189, as well as the interest variable, F (5, 266) = 1.364, p = .238.  However, Levene’s 

test only examines homogeneity of variance.  Box’s test of equality of covariance matrices 

provides a more comprehensive examination of the homogeneity of variance-covariance matrices 

assumption.  The results of this test were insignificant, Box’s M = 13.040 (F = 0.852; p = .619), 

indicating an equality of covariance matrices across conditions.  Therefore, the assumption of 

homogeneity of variance-covariances matrices was supported. 

In MANOVA procedures, there are several methods for calculating the multivariate 

omnibus test statistic (i.e., Pillai’s Trace, Wilks’ Λ, Hotelling’s Trace, and Roy’s Largest Root).  

The conventional approach is to utilize Wilks’ Λ for normal data with adequate sample sizes as it 

is the most readily interpretable measure (1 - Λ = proportion of variance in the dependent 

variable vector explained by the independent variable).  The current data met these criteria; 

therefore, Wilks’ Λ was employed.  The results of this analysis were insignificant.  The value of 

Wilks’ Λ was 0.956, F (10) = 1.201, p = .287.  These findings indicate that participants did not 

vary across experimental condition based on a combination of general MMA knowledge and 
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interest.  Based on these findings, there is not a concern that participants’ MMA knowledge and 

interest extraneously influenced interpretations of the primary analysis discussed in later sections 

of this chapter. 

 

5.3.2 Arousal Manipulation 

 The PAD scale was implemented as a manipulation check to test the extent to which the 

video manipulation influenced emotions according to the predicted patterns.  The PAD scale was 

administered at three junctures of the procedure.  First, emotions were assessed prior to the 

manipulation, which allowed for a measurement of baseline conditions (i.e., baseline arousal and 

valence).  Second, emotions were assessed immediately following the manipulation (i.e., 

immediate arousal and valence).  Third, emotions were once more assessed after a 30 minute 

interval as the final phase of the procedure (i.e., delayed arousal and valence).  To confirm that 

the manipulation affected participants in the predicted manner, it is necessary to establish that 

four conditions took place. 

1. There were no differences in baseline arousal levels across experimental conditions. 

2. The groups viewing the HAR had higher immediate arousal levels than groups viewing 

the NAR (A+ > A0). 

3. There were no differences in delayed arousal levels across experimental conditions. 

4. Immediate arousal levels were higher than baseline and delayed levels of arousal for the 

groups viewing the HAR (A+), whereas no differences existed for the groups viewing the 

NAR (A0). 

Confirming each of these four conditions was vital to establishing the efficacy of the 

arousal manipulation.  First, testing for differences in baseline arousal across the six groups was 

necessary in order to demonstrate that systematic differences were not extant prior to the 

manipulation.  Hence, the support of this assumption bolsters the interpretation that any 

differences in immediate arousal were due to the manipulation.  Second, in order to state that the 

arousal manipulation effectively influenced emotional arousal in the expected direction, the A+ 

group must have higher levels of immediate arousal than the A0 group.  Third, it is necessary to 

establish that the influence of the manipulation dissipated during the context interval, and the 

arousal differences between the A+ and A0 groups were eliminated.  This is important in order to 

test predictions related to state dependent memory.  Finally, if the HAR was effective at 
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increasing immediate arousal, and this effect diminished across the context interval, the A+ 

condition should have higher immediate arousal compared to both baseline and delayed levels.  

Additionally, if the NAR served as an effective stimulus for a control comparison, there should 

not be differences in arousal levels across the PAD assessments for the A0 condition. 

A one-way between subjects analysis of variance (ANOVA) was conducted to test the 

assumption that differences in baseline arousal levels did not take place.  Prior to conducting an 

ANOVA, it is necessary to test the assumptions that underlie this analysis.  First, the existence of 

outliers in the dependent variable (i.e., the baseline arousal composite score) were examined 

using Tukey’s identification method (Hoaglin & Iglewicz, 1987; Hoaglin, Iglewicz, & Tukey, 

1986; Tukey, 1977).  This method involves calculating the interquartile range (i.e., Q3 - Q1), 

multiplying this value by a constant (i.e., 2.2; Hoaglin & Iglewicz), and forming the upper and 

lower bounds of the data by adding this product to Q3 and subtracting this product from Q1 (for 

a review, see Hoaglin & Iglewicz).  Based on the Tukey identification method, there were zero 

outliers included in the dependent variable.   

Second, normality was assessed by comparing skewness and kurtosis values against the 

thresholds suggested by Curran et al. (1996) of |2.0| for skewness and |4.0| for kurtosis.  This was 

considered sufficient as the cell sizes were robust enough to allow for moderate non-normality 

(i.e., n > 20; Tabachnick & Fidell, 2007).  Based on this approach, the distribution did not have 

extreme skewness (-0.195; SE = 0.148) or kurtosis (-0.742; SE = 0.294).  Further, normality was 

obtained for each level of the dependent variable.  Skewness ranged from |0.071| to |0.663| and 

kurtosis ranged from |0.324| to |1.019|.  Finally, homogeneity of variance was examined using 

Levene’s test, which indicated that this assumption was not violated, F(5, 266) = 0.707, p = .618. 

Table 39 provides the means and standard deviations for baseline arousal levels across 

each experimental condition.  The results of the ANOVA indicate that significant differences in 

baseline arousal levels did not exist, F (5, 266) = 0.244, p = .942.  These findings support the 

assumption that participants’ level of arousal did not significantly differ across the experimental 

conditions prior to the manipulation. 

An independent samples t-test was conducted to examine the influence of the video 

manipulation (i.e., HAR versus NAR) upon immediate arousal levels.  Prior to conducting the t-

test, it is necessary to examine the assumptions underlying this analysis.  First, using Tukey’s 

identification method (Hoaglin & Iglewicz, 1987; Tukey, 1977) described in the previous 
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section, it was determined that the dependent variable (i.e., the immediate arousal composite 

score) lacked outliers.  Second, the normality of the data was assessed by examining the 

skewness and kurtosis of the distributions across the levels of the independent variable (i.e., A+ 

and A0).  For the A+ group, the skewness value was -0.144 (SE = 0.203) and the kurtosis value 

was -0.616 (SE = 0.404).  For the A0 group, the skewness value was -0.317 (SE = 0.212) and the 

kurtosis value was -0.922 (SE = 0.422).  These findings, combined with the robust group sizes 

(n1 = 130; n2 = 142), provide evidence in support of the normality assumption.  Finally, 

homogeneity of variance was examined using Levene’s test.  The results indicate equality of 

variance across the two levels of the independent variable, F = 0.070, p = .791. 

 Table 40 depicts the means and standard deviations across the two levels of the 

independent variable.  Participants that viewed the NAR (A0) reported a moderate level of 

arousal, M = 3.84 (SD = 1.30).  Conversely, participants that viewed the HAR (A+) reported high 

levels of arousal, M = 5.09 (SD = 1.27).  Based on the results of the independent samples t-test, 

this difference was considered significant, t(270) = 7.964, p < .01.  This was a robust effect, η2 = 

0.19, as Cohen (1988) argues that any effect larger than η2 = 0.14 should be deemed large.  

These findings indicate that the video manipulation had a substantial impact upon participants’ 

emotional arousal.  Those who viewed the HAR (A+) experienced a sizeable increase in level of 

arousal as compared to those who viewed the NAR (A0). 

A one-way between subjects ANOVA was conducted to test for differences in delayed 

levels of arousal.  The employed methodology was designed to return participants to emotional 

neutrality.  In order to examine the influence that emotions have upon POR after a context 

interval, it was necessary to compare memory across the experimental conditions after the effects 

of the manipulation have dissipated.  Similar to the baseline analysis, the ANOVA assumptions 

were tested prior to conducting the analysis.  The existence of outliers in the dependent variable 

(i.e., the delayed arousal composite score) were ruled out according to Tukey’s identification 

method (Hoaglin & Iglewicz, 1987; Tukey, 1977).  Normality was assessed by examining the 

skewness and kurtosis of the distribution of the arousal score across the six levels of the 

independent variable.  Skewness ranged from |0.044| to |0.728| and kurtosis ranged from |0.094| 

to |0.975|.  These values indicate that normality of the dependent variable was achieved across 

the six groups (Curran et al., 1996; Tabachnick & Fidell, 2007).  Finally, homogeneity of 
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variance was examined using Levene’s test, which indicated that this assumption was not 

violated, F(5, 266) = 0.906, p = .477. 

Table 41 provides the means and standard deviations for delayed arousal levels across 

each experimental condition.  The results of the ANOVA indicate that significant differences in 

delayed arousal levels did not take place, F (5, 266) = 1.083, p = .370.  These findings support 

the assumption that arousal levels were consistent across groups during the delayed 

administration of the PAD scale.  There were zero differences in emotional arousal during POR 

assessment; therefore, potential differences in memory can be attributed to the emotional 

manipulation taking place prior to the context interval, supporting predictions of state dependent 

memory. 

In the previous sections, between subjects comparisons were conducted to illustrate the 

impact of the manipulation upon arousal levels across conditions as indicated by each of three 

administrations of the PAD scale.  As the final manipulation check, the repeated measures 

element of the study was incorporated into the analysis.  In other words, differences in 

participants’ arousal levels will be tested across these three phases.  Additionally, the change in 

arousal levels throughout the phases of the study will be compared across the between subjects 

groups (A0 versus A+).  A split-plot analysis of variance (SPANOVA) was conducted.  This 

analysis involves both a between-subjects comparison and a within subjects (repeated measures) 

comparison.  PAD phase was the within-subjects independent variable, which consisted of three 

levels (i.e., baseline, immediate, and delayed).  The arousal condition was the between-subjects 

independent variable, which consisted of two levels (i.e., A0 and A+). 

 Prior to conducting the SPANOVA, two assumptions were tested.  First, the assumption 

of sphericity was examined.  Mauchly’s test of sphericity tests the extent to which the variances 

of the differences between groups were statistically equivalent across all possible combinations.  

The results of this test were insignificant, supporting the assumption of sphericity, χ2(2) = 4.360, 

p = .113.  Second, Box’s test of equality of covariance matrices was conducted (Box, 1949).  

This analysis tests the extent to which covariances remained constant across the phases of 

measurement.  The test was insignificant at the .01 level, Box’s M = 14.295, F = 2.354, p = .028.  

Testing at the .01 level is conventional, as Box’s test is quite sensitive to potential deviations 

from the assumption of multivariate normality and small cell sizes (Anderson, 2006; Rencher, 

1998). 
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 Table 42 illustrates the means for the two between subjects groups (i.e., A0 and A+) 

across the three phases of the PAD administration (i.e., baseline, immediate, and delayed).  Of 

primary interest to the two-way mixed between-within subjects ANOVA was the presence of an 

interaction effect (the previous analyses tested for between subjects main effects).  In testing for 

an interaction effect, the value of Wilks’ Λ was 0.842, F (2, 269) = 25.215, p <.01.  The 

significant finding indicates that an interaction was present; the pattern of arousal levels across 

the phases differed between A0 and A+ conditions. 

 Figure 17 illustrates the interaction effect.  As demonstrated in the figure, the A+ 

experienced a spike in arousal levels during the video manipulation, which was followed by a 

steady drop during the context interval.  The A0 condition, on the other hand, appeared to 

experience a nearly opposite pattern of arousal volatility (i.e., arousal dropped during the video 

manipulation and increased during the context interval).  Individual repeated measures analyses 

were conducted to examine the extent to which these patterns were statistically significant.  For 

the A0 condition, arousal volatility across the three phases was not significant (Λ = 0.988), F(2, 

140) = 0.838, p = .435.  Therefore, participants viewing the NAR did not experience a significant 

change in emotional arousal across the three phases of the study. 

Regarding the A+ condition, arousal volatility across the three phases was significant (Λ 

= 0.638), F(2, 128) = 34.298, p < .01.  ηp
2 was 0.349, indicating a very large effect (Cohen, 

1988).  Bonferroni post-hoc analyses indicate that participants’ arousal significantly increased 

due to the viewing of the HAR (p < .01), and subsequently significantly decreased during the 

context interval (p < .01).  However, the A+ condition did not completely return to baseline 

levels following the context interval (Mbaseline = 3.87 versus Mdelayed = 4.36; p = .005).  The 95% 

confidence interval of the mean difference between the baseline and delayed phases was 0.118 to 

0.861.  Taken together, these findings indicate that the A0 condition did not experience a change 

in arousal levels across the various phases of the study.  The A+ condition, on the other hand, 

experienced a significant spike in arousal due to the video manipulation, which then decreased to 

a level slightly above baseline. 

 

5.3.3 Valence Manipulation 

 In addition to measuring emotional arousal, the PAD scale was administered to assess 

emotional valence.  The assumptions associated with the valence manipulation are similar to 
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those of arousal.  First, it was necessary to establish that participants were equivalent across 

conditions at baseline.  Second, the extent to which immediate valence followed the predicted 

pattern associated with the manipulation was tested.  In other words, the V+ condition should 

report more positive levels of emotion than the V0 condition, which, in turn, should report more 

positive levels of emotion than the V- condition.  Third, similar to the pattern obtained in the 

previous section, differences in emotional valence should dissipate during the context interval.  

Finally, an interaction across the three valence groups should take place throughout the time 

intervals of the study.  Those who make correct predictions (V+) should experience a spike in 

immediate valence due to the manipulation and a drop in valence during the context interval.  

Those who make incorrect predictions (V-) should experience a drop in immediate valence due to 

the manipulation and a subsequent rise in valence during the context interval.  Lastly, those who 

did not make a prediction (V0) should report steady levels of valence across the phases. 

A one-way between subjects ANOVA was conducted to test the assumption that 

differences in baseline valence levels did not take place.  Prior to conducting an ANOVA, it is 

necessary to test the assumptions that underlie this analysis.  Using the Tukey identification 

method, it was determined that zero outliers existed for the dependent variable (i.e., the baseline 

valence composite score).  Normality of this variable was examined across the six experimental 

conditions by considering the skewness and kurtosis scores of each distribution.  Skewness 

ranged from |0.014| to |0.315| and kurtosis ranged from |0.540| to |1.262|.  These values, 

combined with the robust cell sizes (n range: 40 to 49), provide evidence of normality within the 

data (Tabachnick & Fidell, 2007).  Finally, homogeneity of variance was examined using 

Levene’s test, which indicated that this assumption was violated, F(5, 266) = 3.007, p = .012.  

Due to this violation, Welch’s robust test of mean differences was interpreted in lieu of the 

omnibus F statistic. 

 Table 43 includes the means and standard deviations for baseline emotional valence 

across each experimental condition.  The results of the ANOVA were insignificant; Welch’s F(5, 

122) = 0.116, p - .989.  Another robust analysis of mean differences that is often recommended 

when the assumption of homogeneity of variance is violated is the Brown-Forsythe test (Games, 

1978; Games, Keselman, & Clinch, 1979).  This test was also insignificant, B-F F(5, 247) = 

0.100, p = .992.  Based on these findings, valence levels were equivalent across groups prior to 

video manipulation. 
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A one-way between subjects ANOVA was conducted to examine the influence of the 

video manipulation upon emotional valence.  There are three levels to the independent variable: 

those who made correct predictions (V+), those who made incorrect predictions (V-), and those 

who did not make predictions (V0).  Once again, the assumptions accompanying ANOVA 

procedures were tested.  The Tukey identification method indicated a lack of outliers.  Skewness 

ranged from |0.171| to |0.362| and kurtosis ranged from |0.303| to |0.404|.  These values indicate 

that normality of the dependent variable was achieved across the three groups (Curran et al., 

1996; Tabachnick & Fidell, 2007).  Finally, Levene’s test was implemented to test the 

assumption of homogeneity of variance.  The findings indicated that this assumption was not 

violated, F(2, 269) = 0.239, p = .788. 

 Table 44 depicts the means and standard deviations across the three levels of the 

independent variable.  Participants that did not make predictions (V0) reported a moderate level 

of emotional valence, M = 4.13 (SD = 1.36).  Conversely, participants that made correct 

predictions (V+) reported positive levels of valence, M = 5.08 (SD = 1.25), and participants that 

made incorrect predictions (V-) reported negative levels of valence, M = 3.62 (SD = 1.28).  

Based on the results of the ANOVA, these differences were considered significant, F(2, 269) = 

30.456, p < .01.  This was a robust effect, η2 = 0.18 (Cohen, 1988).  These findings indicate that 

the accuracy of predictions had a substantial impact upon participants’ emotional valence.  

Pairwise comparisons were made according to the Tukey post-hoc method.  Each pairwise 

comparison was significant.  The V+ group reported significantly more positive valence levels 

than the V0 group (p < .01).  Further, the V- group reported significantly more negative valence 

levels than the V0 group (p = .027).  Therefore, this analysis confirms the assumption that the 

prediction manipulation successfully formed three distinct immediate valence groups. 

A one-way between subjects ANOVA was conducted to test for differences in delayed 

levels of valence.  Once again, an assumption of the methodology involved implementing the 

context interval to return participants to an approximated state of emotional neutrality.  An 

analysis of delayed emotional valence was necessary to test the extent to which the differences 

between groups created by the manipulation were effectively mitigated.  Prior to conducting the 

ANOVA, the three assumptions were once again tested.  Tukey’s identification method indicated 

a lack of outliers in the data.  Normality was assessed by examining the skewness and kurtosis of 

the distribution of the valence composite score across the six levels of the independent variable.  
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Skewness ranged from |0.014| to |0.389| and kurtosis ranged from |0.205| to |0.789|.  These values 

indicate that normality of the dependent variable was achieved across the six groups.  Finally, 

homogeneity of variance was examined using Levene’s test, which indicated that this assumption 

was not violated, F(5, 266) = 0.370, p = .869. 

Table 45 provides the means and standard deviations for delayed valence levels across 

each experimental condition.  The results of the ANOVA indicate that significant differences in 

delayed arousal levels did not take place, F (5, 266) = 0.780, p = .565.  These findings support 

the assumption that valence levels were consistent across groups during the delayed POR 

assessment.  Therefore, potential differences in memory can be attributed to the emotional 

manipulation taking place prior to the context interval, supporting predictions of state dependent 

memory. 

The PAD scale was administered at three junctures during the procedure.  It is thereby 

necessary to examine the influence of the valence manipulation over time.  Similar to the arousal 

manipulation check, this was assessed by conducting a SPANOVA.  PAD phase was the within-

subjects independent variable, which consisted of three levels (i.e., baseline, immediate, and 

delayed).  The valence condition was the between-subjects independent variable, which 

consisted of three levels (i.e., V+, V-, and V0).  Prior to conducting the ANOVA, two 

assumptions were tested.  The assumption of sphericity was examined by implementing 

Mauchly’s test.  The results of this test were significant, indicating the assumption of sphericity 

was violated, χ2(2) = 6.281, p = .043.  Due to this violation, the probability of a Type 1 error is 

inflated.  To account for this violation, the degrees of freedom used to calculate the omnibus F 

statistic should be adjusted for all univariate comparisons.  This violation is not problematic for 

multivariate analyses (Tabachnick & Fidell, 2007).  Box’s test of equality of covariance matrices 

was also conducted.  The test was insignificant at the .01 level, Box’s M = 18.586, F = 1.524, p = 

.107. 

Table 46 illustrates the means for the three between subjects groups (i.e., V+, V-, and V0) 

across the three phases of the PAD administration (i.e., baseline, immediate, and delayed).  Once 

again, the primary concern regarding this analysis involves the presence of an interaction effect, 

as the previous analyses tested for between subjects main effects.  In testing for an interaction 

effect, the value of Wilks’ Λ was 0.829, F (2, 269) = 27.707, p <.01.  The significant finding 
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indicates that an interaction was present; the pattern of valence levels across the phases of the 

study differed between across the three between subjects groups (i.e., V+, V-, and V0). 

Figure 18 depicts the interaction.  As displayed in the figure, the V+ group experienced an 

increase in emotional valence after the manipulation, which was followed by a subsequent 

decrease during the context interval.  Conversely, the V- group experienced a drop in emotional 

valence after the manipulation, and this loss was somewhat reversed during the context interval.  

The V0 group appeared to remain constant across the intervals of the experiment.  Individual 

repeated measures analyses were conducted to examine the extent to which the differences 

across these intervals were significant for each group.  For the V0 condition, differences in 

valence levels across the three phases was not significant (Λ = 0.995), F(2, 87) = 0.207, p = .814.  

Therefore, participants who did not make a prediction (and, therefore, did not have a vested 

interest in the outcome of the match) did not experience a disruption from baseline levels of 

emotional valence. 

The V+ condition, on the other hand, experienced a significant change in valence during 

the course of the experiment, Λ = 0.638, F(2, 95) = 26.937, p < .01.  Bonferroni pairwise 

comparisons indicate that the emotional valence of the V+ group significantly increased due to 

the video presentation (p < .01).  Furthermore, this increase was negated by the context interval 

(p < .01), and delayed valence was not significantly different from baseline levels (p = .983).  

Finally, the V- condition experienced the expected opposite pattern.  Valence levels significantly 

dropped due to the manipulation (p < .01), and returned to baseline levels following the context 

interval (p = .989). 

 

5.4 Testing the Overall Influence of Emotion 

 Of central issue to this dissertation is depicting the intricate relationship between emotion 

and memory.  The complexity of this research question is compounded by the fact that these 

variables, emotion and memory, take several different forms.  As discussed throughout this 

manuscript, emotion is comprised of two dimensions; however, beyond the dimensional structure 

of this construct is the temporal nature of emotion.  An emotional experience prior to learning 

may influence memory in a different manner than one that occurs during learning.  The cognitive 

associations related to learned information may be contaminated by emotions that occur after 

learning.  Therefore, the broad concept of emotion must account for both the dimensional and the 
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temporal nature of the experience and the interactions between these elements.  Additionally, 

memory, or more specifically, probability of recall, is influenced by various attributes of the 

stimulus.  These attributes include the affective tone (i.e., valence) of the stimulus and the 

centrality of the stimulus, which varies along temporal, conceptual, and spatial dimensions.  

Thus, to fully study the emotion-memory relationship, the breadth of these terms should be 

addressed. 

 The enveloping quality of this research necessitated a large set of memory dependent 

variables. In total, 17 outcome variables were included in the primary analyses.  These variables 

are summarized in Table 47.  Additionally, throughout the analyses, a mix of 5 different 

independent variables was implemented, which are summarized in Table 48.  Depending on the 

tested hypothesis, only a small set of the independent and dependent variables were included in 

any particular analysis. 

 Prior to testing the hypotheses that motivated this research, it was necessary to ascertain 

whether there was a global emotion-memory relationship.  Therefore, the influence of overall 

emotion (i.e., arousal by valence) upon overall memory was examined.  A multivariate analysis 

of variance (MANOVA) was conducted to test for differences across the six levels of the overall 

emotion independent variable (see Table 48) regarding scores on a vector variable combining the 

four classes of dependent variables illustrated in Table 47 (i.e., memory for commercial, sponsor, 

match-related, and non-marketing, match-unrelated information23). 

 Table 49 provides the correlation matrix for the four dependent variables included in the 

MANOVA.  Huberty and Olejnik (2006) recommend moderate correlations (i.e., between r = 

0.30 and r = 0.70) among the variables comprising the dependent vector.  As demonstrated in the 

matrix, the correlations are less robust than ideal.  However, all correlations were significant at 

the .001 level, and a strong theoretical relationship exists between the measures24.  The small 

effect sizes decrease the power of the MANOVA (Cole, Maxwell, Arvey, & Salas, 1994), and 

researchers often espouse separate univariate comparisons in lieu of the multivariate analysis.  

However, these univariate comparisons will take place in later sections of Chapter 5, and the 

                                                 
23 Match-related POR refers to memory for events that were overtly relevant to the content of the video.  This is 
conceptually central, non-marketing information.  Match-unrelated POR refers to memory for overtly irrelevant 
information.  This is conceptually peripheral, non-marketing information.  See Chapter 3 for a more detailed 
description. 
24 These correlations suffice as evidence in support of the multicollinearity and singularity assumption that underlies 
MANOVA testing. 
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MANOVA provides the desired global examination of the emotion-memory exchange.  Prior to 

conducting the MANOVA, each of the underlying assumptions was tested (i.e., univariate 

normality, multivariate normality, linearity, multicollinearity and singularity, and homogeneity 

of variance-covariance matrices). 

As discussed in section 5.3.1, the Kolmogorov-Smirnov test and the Shapiro-Wilk test 

provide global goodness of fit measures of univariate normality.  However, these analyses are 

considered overly sensitive when cell sizes exceed n = 20 (Tabachnick & Fidell, 2007).  

Therefore, although both tests were significant across many of the groups, more information was 

necessary to truly test the assumption of normality.  Skewness and kurtosis scores were 

calculated for each dependent variable across all six between subjects groups.  Table 50 provides 

each of these measurements.  Taken together, these values indicate that the assumption of 

normality was confirmed for each dependent variable across all six conditions. 

Finally, in order to examine multivariate normality, Mahalanobis distances (d2) were 

calculated, which provide effect sizes representing the distances of the combinations of the four 

dependent variables for each observation from a multivariate centroid.  Based on the obtained 

scores, there were zero multivariate outliers at the .001 significance level, a criterion 

recommended by Tabachnick and Fidell (2007).  The most extreme score was d2 = 11.302 (p = 

.0011). This observation was not removed, as moderate outliers are not considered excessive 

enough to violate multivariate normality (particularly not in this case of a robust sample size; i.e., 

N > 200).  Based on these findings, it was determined that univariate and multivariate normality 

was achieved for all dependent measures across all conditions. 

The linearity of the relationships between the dependent variables was tested by 

examining a matrix of scatterplots depicting these associations.  Figure 19 displays this matrix.  

Based on the figure, there is no evidence of a violation of the assumption of linearity. 

Refer to section 5.3.1 for a discussion of the underlying rationale and the tests of this 

assumption.  Levene’s test of equality of variances provided evidence of univariate normality for 

each dependent variable (Commercial: F = 0.908, p = .476; Sponsor: F = 0.824, p = .533; Match-

related: F = 0.645, p = .666; Match-unrelated: F = 0.581, p = .714).  Box’s test of equality across 

the covariance matrices was insignificant, Box’s M = 43.729 (F = 0.841; p = .780).  Therefore, 

the assumption of homogeneity of variance-covariances matrices was supported. 
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Wilks’ Λ was utilized to depict the relationship between overall emotion and overall 

memory.  The results of this analysis were significant.  The value of Wilks’ Λ was 0.883, F (10) 

= 1.667, p = .032.  The ηp
2 estimates ranged from 0.030 to 0.104.  These findings indicate that 

overall memory varied across the six experimental conditions.  However, the size of this effect 

was not very robust.  Univariate analyses are necessary to ascertain the extent to which each 

memory measure was influenced by emotion.  These analyses are included in the subsequent 

tests of the hypotheses.  The takeaway from this analysis was that a global measure of 

participants’ memory was found to be influenced by a global measure of emotion.  In the 

following sections, the nature of the interaction between emotional and memory elements are 

deciphered. 

 

5.5 Emotional Arousal and Memory 

 The following set of analyses involves comparisons between the A+ and A0 conditions.  

Emotional valence is controlled for, as the proportions of V+, V-, and V0 participants are 

equalized across the A+ and A0 groups.  The analyses are designed to test six competing 

theoretical perspectives. 

1. AEH:  Arousal will have a comprehensive positive impact upon POR (H1). 

2. CRAM:  Arousal will have a comprehensive negative impact upon POR (H2). 

3. PNHt:  Arousal will positively influence POR for events during the emotion and 

negatively influence POR for events prior to the emotion (H3a). 

4. PNHc:  Arousal will positively influence POR for information relevant to the participants 

and negatively influence POR for irrelevant information (H3b). 

5. PNHs:  Arousal will positively influence POR for spatially central information and 

negatively influence POR for spatially peripheral information (H3c). 

6. SDM:  Arousal will have a positive influence for context-congruent information 

(immediate memory) and a negative influence for context-incongruent information 

(delayed memory; H4). 

 

5.5.1 AEH versus CRAM 

 H1 and H2, which pertain to the arousal enhancement hypothesis (AEH) and the cognitive 

resource allocation model (CRAM) respectively, involve contradicting predictions regarding the 
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impact of the emotional manipulation administered in this research.  The former refers to the 

prediction that emotional arousal unilaterally enhances memory for all types of stimuli, whereas 

the latter refers to an opposite prediction.  Chapter 2 provides the theoretical underpinnings of 

both predictions.  In order to determine the influence of arousal upon memory, a MANOVA was 

conducted featuring arousal condition as the between subjects independent variable (A+, A0) and 

a combination of commercial, sponsor, match-related, and match-unrelated POR as the 

dependent vector. 

 It is not necessary to test the MANOVA assumptions prior to this analysis, as the 

dependent vector that was utilized is the same as the one tested in the previous section.  All of 

the MANOVA assumptions were upheld, and this remains true for the current analysis, as well.  

Table 51 depicts the means and standard deviations for each POR dependent measure across the 

two arousal conditions.  It should be noted that these means are not comparable across the 

measures, as important differences existed in terms of how memory was tested.  For example, 

some measures involved free recall (e.g., commercial POR), whereas other measures involved 

recognition (e.g., sponsor POR).  Therefore, it is inappropriate to draw conclusions by comparing 

scores for commercial POR to those of sponsor POR.  Rather, the focus involved exploring 

differences between the experimental groups and how these differences varied across the 

dependent measures. 

 The multivariate results of this analysis were significant.  Wilk’s Λ was 0.925, F(4, 267) 

= 5.431, p < .001.  ηp
2 was .075, indicating a medium effect size (Cohen, 1988).  As evidenced in 

Table 51, participants in the A+ conditions recalled approximately 6% more commercials, 0.5% 

more sponsors, 8% more match-related information, and 8% more match-unrelated information.  

Univariate analyses were conducted to determine which of these effects were significant.  The 

commercial POR for the A+ condition (.399) was significantly greater than that of the A0 (.338) 

condition, F = 12.924, p < .001 (ηp
2 = .046).  Significant effects were also obtained for match-

related POR (F = 11.910, p = .001; ηp
2 = .042) and match-unrelated POR (F = 5.124, p = .024; 

ηp
2 = .019).  However, there was no difference between the groups’ POR for sponsor information 

(F = .038, p = .846). 

 Taken together, these findings provide initial support for the AEH prediction.  Scores on 

the vector of dependent variables were significantly higher for the A+ condition in relation to the 

A0 condition.  This indicates that emotional arousal facilitated memory processes.  However, 
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based on the univariate analyses, this pattern did not take place for memory of sponsorship 

information.  The neutral arousal condition performed equally well at recognizing the sponsors 

of the event.  Additionally, these analyses did not address the temporal, conceptual, and spatial 

attributes of the stimuli, nor did they factor in context congruency.  In H1, a positive influence of 

arousal across each of these settings was predicted.  Therefore, additional analyses are necessary 

to further test the AEH prediction.  It is apparent, based on these findings, that the prediction 

issued by H2 (i.e., CRAM) was not upheld; arousal appears to have a beneficial influence upon 

certain measures of memory. 

 

5.5.2 Testing the Peripheral Neglect Hypotheses 

 Within this context, peripheral neglect refers to the phenomenon that an emotional 

experience enhances memory for central stimuli and inhibits memory for peripheral stimuli.  

Therefore, an interaction between emotional arousal and stimulus centrality was predicted; the 

emotion-memory relationship is considered to change based on the type of stimulus tested.  

Figure 20 provides a hypothetical depiction to further illustrate this prediction.  The previous 

analyses that appeared to mostly support H1 did not account for the type of stimulus.  The main 

effects obtained in section 5.5.1 may be misleading if this interaction is not addressed.  In this 

section, three varieties of peripheral neglect are examined, including temporal peripheral neglect 

(H3a), conceptual peripheral neglect (H3b), and spatial peripheral neglect (H3c). 

PNHt refers to the prediction that emotional arousal facilitates memory for information 

learned during the emotional experience, but inhibits memory for information learned before and 

after this experience.  To test for the presence of this phenomenon, POR for commercials 

displayed prior to the start of the event was measured and compared to POR for commercials 

viewed during the event.  It was not possible to test memory for information following the 

emotional experience, as it was very important to administer the immediate memory test directly 

after the video was complete.  The commercials selected as central/peripheral were fully 

counterbalanced (see Chapter 3), with one constraint: only neutrally valenced commercials were 

compared in testing this prediction. 

 A split-plot ANOVA (SPANOVA) was conducted to test the PNHt prediction.  The 

between subjects independent variable was arousal condition (A0, A+) and the within subjects 

independent variable was stimulus type (central, peripheral).  The dependent variable was 
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commercial POR.  Box’s test of equality of covariance matrices was insignificant, Box’s M = 

5.234, F = 1.731, p = .158, providing support that this assumption was not violated.  Levene’s 

test of homogeneity of variance was also insignificant for both temporally central commercials, 

F(1, 270) = 1.756, p = .186, as well as temporally peripheral commercials, F(1, 270) = 3.507, p = 

.062. 

 Table 52 illustrates the means for the central and peripheral stimuli across the two arousal 

conditions.  The multivariate test of the interaction predicted by the PNHt perspective was 

insignificant.  Wilk’s Λ was .988, F(1, 270) = 0.926, p = .337.  This finding contradicts the 

prediction.  Regarding the univariate findings, there was not a significant within subjects effect; 

POR did not significantly vary between central and peripheral commercial stimuli.  However, 

this effect approached significance, F = 3.266, p = .072, ηp
2 = .012.  On the other hand, the 

between subjects effect was significant, F = 7.671, p = .006.  This is not surprising, as it was 

previously established that the A+ group demonstrated superior POR for commercial items than 

the A0 group.  Therefore, it was expected for this pattern to remain for the neutrally valenced 

stimuli implemented in the current analysis. 

 Figure 21 provides an interaction plot demonstrating the relationships among the three 

variables in question (i.e., emotional arousal, stimulus type, and POR).  A comparison of this 

plot to the hypothetical plot depicted in Figure 20 demonstrates the interaction predicted in H3a 

was not obtained.  Clearly, the A+ condition outperformed the A0 condition, and it may be the 

case that with additional power a significant within subjects main effect would be obtained as 

well.  Nevertheless, it is clear that the findings contradict predictions of H3a.  Emotional arousal 

does not appear to enhance memory for events taking place during experience, nor does it hinder 

memory for events occurring prior to the experience. 

H3b refers to the prediction that emotional arousal facilitates memory for important 

information, and inhibits memory for irrelevant information (i.e., PNHc).  The relevance of the 

information is, of course, in relation to the objectives of the subject.  In the context of this study, 

it was deemed that relevant information included match-related events, whereas irrelevant 

information included sponsor stimuli as well as non-marketing, match-unrelated information 

(e.g., the color of the fighters’ gloves).  Once again, a relationship similar to that depicted in 

Figure 20 is predicted. 
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 SPANOVA testing was conducted to examine the extent to which the predicted 

interaction existed in the data.  The between subjects independent variable was arousal condition 

(A0, A+), and the within subjects independent variable was stimulus type (match-related, match-

unrelated).  The dependent measure was POR.  Box’s test of equality of covariance matrices was 

insignificant, Box’s M = 2.046, F = 0.676, p = .566, providing support that this assumption was 

not violated.  Levene’s test of homogeneity of variance was also insignificant for both match-

related POR, F(1, 270) = 0.825, p = .365, as well as match-unrelated POR, F(1, 270) = 0.667, p 

= .415. 

 Table 53 provides the means for the conceptually central and conceptually peripheral 

information across the two arousal conditions.  The multivariate test of the interaction predicted 

in H3b was insignificant.  Wilk’s Λ was .998, F(1, 270) = 0.007, p = .935.  This provides strong 

evidence that the predicted interaction did not take place.  The univariate comparisons indicate 

that there was both a significant within subjects effect and a significant between subjects effect.  

Regarding the former, participants recalled significantly more match-related information than 

match-unrelated information, F(1, 270) = 55.809, p < .001, ηp
2 = .171.  In simpler terms, 

participants recalled approximately 12% more of the conceptually central information than the 

conceptually peripheral information.  There was also a significant main effect for arousal 

condition, F(1, 270) = 10.684, p = .001, ηp
2 = .038.  Those in the A+ condition recalled 

approximately 8% more information than the A0 condition group members. 

 Figure 22 plots the relationship between stimulus centrality and POR.  As evidenced by 

the figure, this relationship does not change between arousal conditions.  For both conditions, 

participants demonstrated superior memory for match-related information.  These findings 

provide strong evidence against the predicted interaction effect.  To test this finding further, I 

also ran an analysis conceptualizing sponsor stimuli as conceptually peripheral information.  

Using the same SPANOVA approach, the within subjects manipulation from the previous 

analysis was adapted to where the second level of this variable was sponsor POR in place of 

conceptually peripheral POR.   

 For this second test of the PNHc prediction, Box’s test of equality of covariance matrices 

was insignificant, Box’s M = 0.805, F = 0.266, p = .850, providing support that this assumption 

was not violated.  In my discussion of the previous SPANOVA calculation, I reported Levene’s 

test of homogeneity of variance for conceptually central POR, which was not significant.  This 
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assumption was also met for sponsor POR, F(1, 270) = 1.138, p = .287.  Based on the 

SPANOVA findings, there was a significant multivariate interaction between arousal condition 

and stimulus centrality.  Wilk’s Λ was .974, F(1, 270) = 7.183, p = .008, ηp
2 = .026.  To 

determine if this interaction resembles the predicted pattern of PNHc, it is necessary to examine 

the between subjects comparisons across each level of the within subjects variable25. 

As demonstrated in previous analyses, the A+ condition recalled significantly more 

match-related information than the A0 condition, F(1, 270) = 11.910, p = .001.  However, it has 

also previously been demonstrated that there is no difference between conditions regarding 

sponsor POR, F(1, 270) = 0.038, p = .846.  Therefore, there is a significant interaction, as the 

arousal-memory relationship changed depending on stimulus type.  This interaction, though, 

does not follow the predicted pattern of PNHc, which states that the presence of emotional 

arousal should hinder memory for conceptually peripheral information (i.e., sponsor POR).  

Figure 23 demonstrates the obtained interaction effect.  A visual comparison to Figure 20 

indicates that the obtained effect did not mirror the predicted pattern of H3b.  The presence of 

emotional arousal did not impair memory for less meaningful information. 

Thus far, the findings have largely supported AEH.  Emotional arousal appears to 

improve memory for all types of stimuli, with the only exception being sponsor information.  In 

the current analysis, the influence that arousal played upon memory for sponsor information is 

more closely examined.  More specifically, the stimuli were divided into spatially central and 

spatially peripheral categories.  If the spatial peripheral neglect prediction was upheld, it is 

possible that an arousal-memory relationship was not observed due to failing to account for this 

interaction effect.  PNHs refers to the prediction that the presence of emotional arousal will 

improve memory for spatially central information and inhibit memory for spatially peripheral 

information.  In other words, the centrally located sponsors are expected to be recalled at a 

higher rate than the peripherally located sponsors for the A+ condition, and this pattern is 

expected to be entirely reversed for the A0 condition. 

 A split-plot ANOVA (SPANOVA) was conducted to test the H3c prediction.  The 

between subjects independent variable was arousal condition (A0, A+) and the within subjects 

                                                 
25 As previously stated, it is not appropriate to compare across memory scales, as the difficulty across measures was 
not held consistent.  Therefore, a within-subjects comparison (match-related versus sponsor POR) was not reported.  
Rather, of interest to this PNHc prediction is A+ versus A0 for match-related POR, and A+ versus A0 for sponsor 
POR. 
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independent variable was stimulus type (central sponsor, peripheral sponsor).  The dependent 

variable was commercial POR.  Box’s test of equality of covariance matrices was insignificant, 

Box’s M = 0.899, F = 0.297, p = .828, providing support that this assumption was not violated.  

Levene’s test of homogeneity of variance was insignificant for peripheral sponsor POR, F(1, 

270) = 0.306, p = .581.  However, the central sponsor POR variance was not homogenous across 

conditions, F(1, 270) = 4.835, p = .029.  This is not a concern for multivariate analyses; 

however, Welch’s robust test of mean differences was interpreted in lieu of the F statistic for 

univariate comparisons. 

 Table 54 illustrates the means for the central and peripheral sponsor stimuli across the 

two arousal conditions.  The multivariate test of the interaction predicted by H3c was significant.  

Wilk’s Λ was .935, F(1, 270) = 18.617, p < .001.  This finding provided initial support H3c.  

Univariate analyses were conducted to further examine the obtained interaction.  For centrally 

located sponsors, the mean POR for the A+ condition (M = .615) was significantly larger than the 

mean POR for the A0 condition (M = .472), Welch’s F(1, 266) = 11.886, p = .001.  Those 

experiencing heightened levels of emotional arousal recalled approximately 15% more centrally 

located sponsors.  For peripherally located sponsors, the mean POR for the A+ condition (M = 

.323) was significantly lower than the mean POR for the A0 condition (M = .387), F(1, 270) = 

4.726, p = .031.  Those experiencing heightened levels of emotional arousal recalled 

approximately 6% less of the peripherally located sponsors. 

 Figure 24 depicts the obtained interaction effect.  Taken together, these findings issued 

strong support for H3c.  Emotional arousal bolstered memory for central sponsors while 

inhibiting memory for peripheral sponsors.  The pattern displayed in Figure 24 is similar to that 

of the predicted pattern in Figure 20.  It should be noted, however, that Figure 20 does not 

account for the disadvantage in recalling spatially peripheral information.  Indeed, the within 

subjects main effect was significant, indicating that overall centrally located sponsors were 

recalled at a higher rate than peripheral sponsors, F(1, 270) = 61.215, p < .001, ηp
2 = .185.  

Therefore, it is likely that Figure 24 provides an appropriate depiction of the peripheral neglect 

hypothesis.  Overall, two of the three predictions issued by this hypothesis were disconfirmed.  

Nevertheless, the findings provide strong support that a peripheral neglect phenomenon takes 

place within the visual field.  Emotional arousal enhances memory for centrally located 

information while inhibiting memory for peripheral information. 
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5.5.3 Testing the State-dependent Memory Hypothesis 

 Each of the previous analyses focused on immediate measures of recall.  This is 

particularly true for commercial POR, which was tested very quickly following the conclusion of 

the video.  Memory for commercial stimuli was tested again after a 30 minute context interval.  

In section 5.3.2, it was demonstrated that A+ participants experienced a heightened level of 

arousal during the initial commercial memory test and baseline levels of arousal during the 

delayed commercial memory test.  Therefore, for the sake of the current discussion, the initial 

memory test can be considered a context-congruent measure, and the delayed memory test can 

be considered a context-incongruent measure.  This terminology is employed because the 

immediate test examines the memory of participants while they are in a state that is congruent to 

that during learning.  Conversely, the delayed memory test examines memory during an 

incongruent emotional state. 

 Based on the SDM perspective, one would predict that the presence of arousal will 

enhance context-congruent POR and weaken context-incongruent POR.  This involves an 

interaction similar to that proposed by the PNH perspective and illustrated by Figure 20.  In 

section 5.5.1, it was demonstrated that arousal promoted immediate commercial POR.  In the 

present analysis, the interaction between emotional arousal and emotional context congruency is 

tested.  A SPANOVA was conducted in which the between subjects independent variable was 

arousal condition (A0, A+) and emotional context congruency was the within subjects 

independent variable (congruent, incongruent).  The dependent measure was commercial POR.  

Box’s test of equality of covariance matrices was insignificant, Box’s M = 3.041, F = 0.997, p = 

.393, providing support that this assumption was not violated.  Levene’s test of homogeneity of 

variance was also insignificant for both context-congruent memory, F(1, 270) = 0.184, p = .668, 

as well as context-incongruent memory, F(1, 270) = 1.631, p = .203. 

 Table 55 displays each group’s POR for context-congruent and context-incongruent 

information.  The multivariate test of the interaction predicted by H4 was significant.  Wilk’s Λ 

was .864, F(1, 270) = 42.349, p < .001, ηp
2 = .136.  In order to fully test the predicted pattern of 

H4, univariate analyses were conducted to examine the manner that the groups differed across the 

context interval.  For context-congruent information, the A+ condition (M = .399) demonstrated 

significantly better memory than the A0 condition (M = .338), F(1, 270) = 12.924, p < .001.  

However, this difference was erased by the context interval.  In fact, the A0 condition recalled 
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3.3% more information than the A+ condition, and this difference approached significance, F(1, 

270) = 3.733, p = .054. 

 Figure 25 illustrates the obtained interaction effect.  As demonstrated by the figure, 

although the presence of emotional arousal had an immediate benefit upon POR for commercial 

stimuli, the A+ condition experienced a huge decline in memory during the context interval.  This 

was not matched by the A0 condition, which remained mostly constant across the two phases.  

Perhaps the most interesting finding of the present research involves the observation that those in 

high states of arousal during the video forgot approximately 10% of the commercials during the 

context interval, whereas those in neutral arousal conditions during the video forgot 

approximately 1% of the commercials.  The former within subjects main effect was significant 

(Λ = .578; F = 94.329, p < .001) and featured a very large effect size (ηp
2 = .422).  The latter, on 

the other hand, was insignificant (Λ = .994; F = 0.905, p = .343). 

 Overall, the experience of the A+ condition was largely different than that of the A0 

condition.  Elevated arousal levels provided an initial advantage of 6% in terms of commercial 

POR.  However, when participants returned to baseline levels of arousal, this initial advantage 

arguably became a 3% disadvantage (though this finding only approached significance).  

Furthermore, the between subjects main effect was insignificant, F(1, 270) = 0.818, p = .367.  

This indicates there was ultimately no arousal advantage when both context-congruent and 

context-incongruent memory are considered.  Thus, these findings provide strong evidence to 

disconfirm the predictions of AEH.  Support for H1 was only obtained through immediate (i.e., 

context-congruent) measures.  Tests of delayed (i.e., context-incongruent) memory indicate that 

arousal does not enhance memory.  It is quite possible that the inclusion of more statistical power 

or a stronger repeated measures manipulation (e.g., a longer context interval) would provide 

evidence that arousal hinders context-incongruent memory. 

 

5.6 Emotional Valence and Memory 

 The following set of analyses involves comparisons between the V+, V-, and V0 

conditions.  Emotional arousal is controlled for, as the proportions of A+ and A0 participants are 

equalized across the three valence groups.  The analyses are designed to test the final three 

hypotheses. 
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1. PVE:  Positive emotional valence during learning has a positive influence upon POR 

(H5). 

2. SVS:  Valenced stimuli (positive or negative) are more likely to be remembered than 

stimuli lacking an affective tone.  Further, positively valenced stimuli are more likely to 

be remembered than negatively valenced stimuli (H6). 

3. SDE:  Positive emotional valence during learning will improve POR for positively 

valenced stimuli and impair POR for negatively valenced stimuli.  Likewise, a negative 

emotional valence during learning will improve POR for negative stimuli and impair 

POR for positive stimuli (H7). 

 

5.6.1 Testing the Positive Valence Effect Prediction 

 The positive valence effect (PVE) refers to the prediction that the experience of a 

positively valenced emotion enhances memory for information encoded during the emotional 

episode.  Therefore, it is predicted that the V+ group will demonstrate superior POR for all types 

of stimuli.  To test this prediction, a MANOVA was conducted featuring valence condition as the 

between subjects independent variable (V+, V-, V0) and a combination of commercial, sponsor, 

match-related, and match-unrelated POR as the dependent vector. 

Once again, it is not necessary to test the MANOVA assumptions prior to this analysis, as 

the dependent vector that was utilized is the same as the one tested in the previous section.  All 

of the MANOVA assumptions were upheld, and this remains true for the current analysis, as 

well.  Table 56 depicts the means and standard deviations for each POR dependent measure 

across the three valence conditions. 

 The multivariate results of this analysis were mostly insignificant.  Wilk’s Λ was 0.962, 

F = 1.293, p = .245.  Additionally, Pillai’s Trace, one of the more popularly implemented 

multivariate statistics for MANOVA testing (Warner, 2013), was also insignificant (F = 1.286, p 

= .248).  However, Roy’s Largest Root was .038, which was significant (F = 2.557, p = .037).  

Roy’s Largest Root provides an upper-bound estimate of the F-statistic; therefore, it is often not 

reported when it is significant and other multivariate estimates are insignificant (Olson, 1976).  

However, to be exhaustive, I conducted univariate comparisons to examine the influence of 

valence upon each of the four dependent memory measures.  Emotional valence did not have an 

influence upon three of the four measures, including commercial POR (F = 0.706, p = .494), 
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sponsor POR (F = 0.093, p = .911), and match-unrelated POR (F = 1.852, p = .159).  However, 

statistical significance was achieved for match-related POR, F(2, 269) = 4.482, p = .021, ηp
2 = 

.032.  Post hoc testing revealed that the V0 condition (M = .625) reported POR rates that were 

significantly lower than those of the V+ (M = .708; p = .004) and V- conditions (M = .688; p = 

.034). 

 Very little evidence emerged in support of the positive effects of valence.  There was 

only one measure of memory that varied across the valence groups: match-related POR.  

However, these difference did not follow the predicted pattern of H5 (i.e., V+ > V0, V-).  Rather, 

in relation to those in the positive and negative emotional valence groups, it appeared that the 

neutrally valenced participants were at a disadvantage in terms of recalling match-related 

information.  This may be due to the nature of the manipulation; those without a vested interest 

in the outcome of the match likely allocated less attention to its events.  Taken together, these 

findings strongly refute the PVE perspective; a positive emotional experience did not appear to 

promote POR in any manner. 

 

5.6.2 Testing the Selectivity for Valenced Stimuli Prediction 

 Researchers have shown that valenced information is more likely to be recalled than 

neutral information.  Further, positively valenced stimuli are more likely to be recalled than 

negatively valenced stimuli.  To test for this effect, a repeated measures ANOVA was conducted 

with the affective tone of the stimuli (positive, negative, neutral) as the within subjects 

independent variable and POR as the dependent variable.  Prior to this analysis, the assumption 

of sphericity was examined using Mauchly’s test.  This assumption was observed to be violated, 

χ
2(2) = 7.084, p = .029, indicating that the variances of each combination of differences were 

heterogeneous.  Therefore, the degrees of freedom associated with the omnibus F-statistic were 

adjusted using the Greenhouse-Geisser correction. 

 The results indicated that the affective tone of the stimulus (i.e., positive, negative, 

neutral) significantly impacted POR, G-G F(1.95) = 63.120, p < .001.  The obtained effect was 

large (ηp
2 = .189).  Pairwise post hoc comparisons indicated that valenced stimuli were recalled 

at a higher rate than neutral stimuli.  Positive commercial POR (M = .448, SD = .247) was not 

significantly different from negative commercial POR (M = .414, SD = .258; p = .110).  

However, positive and negative commercials were each recalled at a higher rate than neutral 
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commercials (M = .239, SD = .205; p < .001 for each comparison).  The same pattern emerged 

when memory was tested after the context-interval (i.e., delayed memory), G-G F(1.96) = 

58.017, p < .001, ηp
2 = .176.  The valenced stimuli were recalled at a higher rate than the neutral 

stimuli (p < .001 for each comparison), and no difference existed between POR for positive and 

negative commercials (p = .120).  Table 57 provides the recall rates associated with the stimuli of 

each affective tone for both immediate and delayed measures of memory. 

Overall, the obtained findings provide partial support of the PVS prediction.  It appears to 

be clear that an affective tone instills a memory advantage.  However, the predicted pattern was 

not obtained (V+ > V- > V0).  In the following section, the influence of the affective tone of the 

stimulus is examined in more depth. 

 

5.6.3 Testing for State-dependent Memory 

 State-dependent encoding (SDE) refers to a phenomenon in which subjects selectively 

process information yielding an affective tone that matches the emotional valence state of the 

subject.  Further, H7 states that participants will demonstrate impaired POR for incongruent 

information.  Thus, it was hypothesized that participants in the V+ condition will demonstrate 

superior POR for positively valenced commercials as compared to the other conditions, and 

inferior POR for negatively valenced commercials.  Likewise, the V- condition was expected to 

demonstrate superior POR for negatively valenced commercials and inferior POR for positively 

valenced commercials.  Recall from section 5.6.1 that no memory differences were obtained 

between the valence conditions across four measures of POR.  However, if the H7 is confirmed, 

it is possible that these effects would cancel out, potentially leading to the incorrect conclusion 

that emotional valence does not influence memory.  Therefore, the current analysis involves 

examining the interaction between emotional valence and the affective tone of commercial 

stimuli. 

 To examine this interaction, a SPANOVA was conducted.  The between subjects 

independent variable was valence condition (V+, V-, V0), and the within subjects independent 

variable was the affective tone of the stimulus (positive, negative, neutral).  The dependent 

variable was POR.  Box’s test of equality of covariance matrices was insignificant, Box’s M = 

13.220, F = 1.084, p = .369, providing support that this assumption was not violated.  Levene’s 

test of homogeneity of variance was also insignificant for positively valenced commercials, F(2, 
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269) = 0.707, p = .494, negatively valenced commercials, F(2, 269) = 0.557, p = .574, and 

neutrally valenced commercials, F(2, 269) = 0.043, p = .958. 

 Table 58 provides the POR rates across each valence condition for stimuli of all three 

affective tones.  The multivariate test of the interaction predicted by H7 was significant.  Wilk’s 

Λ was .961, F = 2.697, p = .030, ηp
2 = .020.  The finding indicates that the influence that 

emotional valence has upon memory is, in some manner, influenced by stimulus type.  To 

determine the nature of this interaction, additional univariate analyses were necessary.  This 

interaction was dissected by considering both the between subjects and within subjects main 

effects. 

 The between subjects effects for positive and neutral commercial stimuli were not 

significant (positive: F = 2.559, p = .079; neutral: F = 0.009, p = .991), though the former did 

approach significance.  However, there was a significant effect for the negative commercial 

stimuli, F(2, 269) = 3.144, p = .045.  The V- group demonstrated superior POR for negative 

information, as compared to the V+ (p = .027) and V0 (p = .033) conditions.  No difference was 

obtained between the V+ and V0 conditions for these negative stimuli (p = .978).  This pattern 

approximates the prediction issued by H7 in that the V- group demonstrated a memory advantage 

for negatively valenced stimuli.  However, the V+ condition did not demonstrate the 

incongruency effect predicted by H7.  This hypothesis states that the V+ condition should 

demonstrate POR rates that are lower than those of V0 due to the predicted negative impact of 

valence incongruency.  Furthermore, the V- condition was not at a significant disadvantage for 

recalling positive commercials as compared to the V0 control.  This lack of a stimulus valence 

incongruency effect contradicts the predictions of the SDE hypothesis (H7). 

An alternative method to examining the obtained interaction is to implement a repeated 

measures approach, which involves examining each group individually to determine how the 

change in the affective tone of the stimuli influences POR.  In H7 it is predicted that, for a 

specific group, POR increases when the affective tone is congruent to the group’s valence state 

and decreases when the affective tone is incongruent.  To test this prediction, repeated measures 

ANOVAs were conducted.  Regarding the V+ condition, the within subjects effect was 

significant, F(2, 192) = 28.204, p < .001, ηp
2 = .227.  This group reported a POR rate of M = .492 

for positively valenced stimuli, and this rate dropped to .387 for negatively valenced stimuli, 

which was significant (p = .006).  In other words, the V+ group recalled approximately 11% 
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more positively valenced than negatively valenced stimuli.  A significant within subjects effect 

was obtained for the V- group, F(2, 170) = 23.930, p < .001, ηp
2 = .220.  Unlike the observations 

from the V+ condition, the V- group recalled 5.5% more negatively valenced information than 

positively valenced information.  The combination of these effects mirrors the predictions of the 

SDE perspective.  However, this 5.5% difference was not significant (p = .133). 

The obtained pattern of effects somewhat resembles the predictions associated with the 

SDE hypothesis (H7).  This is evidenced by Figure 26.  Those experiencing a negative emotion 

recalled negative commercials at a higher rate than those experiencing positive emotions.  Due to 

the size of this effect (8.7% more commercials recalled), I believe it is meaningful that the those 

experiencing a positive emotion recalled 7.6% more positive commercials than the V- condition, 

despite the fact that this difference was not quite significant.  Based on these findings, I believe it 

is appropriate to conclude that a congruency effect was obtained.  That is, subjects experiencing 

a positive or negative emotion were more likely to recall congruently valenced stimuli.  

However, an incongruency effect was clearly not obtained.  Subjects were not at a disadvantage 

to recall emotionally incongruent information.  Overall, the findings outlined in this section 

provide partial support of the H7.  Contrary to the findings outlined in section 5.6.1, emotional 

valence does influence memory.  A positive emotion promotes the encoding of positive 

information, and a negative emotion promotes encoding for negative information.  Failure to 

account for this interaction will likely cause misguided conclusions regarding the relationship 

between emotional valence and memory. 

 Table 59 summarizes the overall findings deriving from these analyses.  Partial support 

was obtained for many of the hypotheses, as the patterns predicted were not often exactly 

obtained.  In Chapter 6, I elaborate upon potential explanations for the inconsistent findings.  The 

theoretical and practical implications are discussed, followed by recommendations for future 

research.  Finally, I offer concluding thoughts pertaining to how I envision my study relating to 

overall trends observed across the discipline of marketing. 
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CHAPTER 6 

DISCUSSION 
 

6.1 Introduction 

 The central objective of the outlined research involved an examination of the influence of 

emotional volatility upon memory for marketing stimuli within a sports consumption context.  

The emotion-memory relationship has been largely neglected within this setting, as the majority 

of marketing studies of this regard have focused upon commercial memory during news and 

comedy programming (e.g., Goldberg & Gorn, 1987; Mundorf, Zillmann, & Drew, 1991).  The 

extant sport marketing research examining this relationship has focused primarily upon highlight 

videos (e.g., Pham, 1992) and self-report measures of memory and emotion (e.g., Newell, 

Henderson, & Wu, 2001).  These studies fail to address the psychological processes regulating 

consumer behaviors, and the implications drawn from this research can only loosely be applied 

to spectator sport consumption. 

 The current study contributes to this literature in several regards.  A direct manipulation 

of emotion was employed, and self-reported emotions were utilized solely as a manipulation 

check.  This addresses concerns that the temporal and fluid state of emotional activity renders it 

prone to the biases of reflection (Davisdson, Pizzagalli, Nitschke, & Kalin, 2003; Fredrickson & 

Kahneman, 1993; Russell, Weiss, & Mendelsohn, 1989).  Additionally, researchers have 

demonstrated that people are often quite unaware of their arousal states (Berridge & 

Winkielman, 2003; Mattes & Cantor, 1982; Ruys & Stapel, 2008).  The administered 

methodology was designed to control for extraneous factors and manipulate emotions, which 

circumvented a dependence upon interpretive and/or self-report measures. 

 The experimental procedure featured in this research is also argued to represent a strong 

and externally valid manipulation of emotions.  The levels of emotional volatility experienced by 

sport consumers is likely unrivaled by other consumption contexts.  Explanations for this 

phenomenon include the vested interest of the consumer and the suspense that accompanies 

uncertainty of outcome (Critchley, Mathias, & Dolan, 2001; Rick & Loewenstein, 2008; Tooby 

& Cosmides, 2008).  Based on a review of the literature, the current research represents the first 

consumer-based study to influence subjects’ vested interest as a means of manipulating 

emotional processing.  Previous experimental procedures focused primarily on a contrived 



 
 

154 
 

viewing of abridged sports programming by unbiased participants.  The methods in the present 

study, on the other hand, incentivized a biased viewing of an intact sports program.  This 

procedure is argued to evoke a wider range of emotions as well as provide the opportunity to 

experimentally examine sport consumer affect under conditions that are more representative of a 

natural viewing experience. 

 The methodological improvements to previous literature that were implemented into this 

research also allow for an in-depth examination of the psychological processes explaining the 

complex interaction of consumer memory and emotion during the viewing of sporting events.  

For instance, the experimental procedure permitted an investigation of each emotional dimension 

(e.g., arousal) under conditions in which the other (e.g., valence) is controlled.  Previous studies 

have potentially conflated emotional arousal and valence (e.g., Aylesworth & MacKenzie , 1998; 

Goldberg & Gorn, 1987; Mathur & Chattopadhyay, 1991).  This was not a concern for the 

current research as inconsistencies in recall of marketing stimuli across the experimental 

conditions were separately attributed to each of these dimensions. 

 The methods employed also allowed for the differentiation of context-congruent and 

context-incongruent recall.  A concern associated with much memory research involves a failure 

to consider the impact of context incongruity upon retrieval processes.  Variation in the findings 

resulting from memory studies may be partially explained by the absence of this methodological 

and theoretical distinction.  The current study addressed this distinction as well as manipulated 

context congruity in order to observe its impact upon memory for advertisements during sports 

programming. 

 In addition to failing to consider the impact of context congruity upon recall, previous 

studies have often failed to differentiate across the types of stimuli included in the research.  The 

current study manipulated to-be-recalled stimulus type across six levels of centrality (see Table 

13) and three levels of affective tone.  This is a particularly important consideration for 

advertising research, as stimuli within this context vary widely along both domains.  Research 

has demonstrated the impact of centrality and affective tone upon recall probability, and studies 

that fail to control for these factors are vulnerable to internal validity issues.  Further, stimulus 

type was not only controlled for but manipulated in order to test the predictions of earlier 

memory research (e.g., Reisberg, 2006).  The findings of this study highlight the importance that 

advertisement placement has upon marketing efficacy. 
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 Taken together, the presented research addresses several gaps within the literature.  Most 

importantly, this work is an initial effort to fulfill the need to examine the implications of the 

unique psychological circumstances extant during consumption of spectator sporting events.  

Furthermore, methodological adjustments were made to advance previous research by allowing 

for (1) a more robust and realistic manipulation of emotion, (2) the isolated examination of each 

emotional dimension, (3) the separable examination of context-congruent and context-

incongruent recall, and (4) a differentiation across types of marketing stimuli.  In the following 

section, the theoretical contributions resulting from these enhancements are discussed. 

 

6.2 Theoretical Contributions 

 As previously stated, the motivation of the current research extends beyond the mere 

depiction of consumer memory under conditions of emotional volatility.  Rather, a central 

objective driving this study involved testing a set of competing theoretical predictions in order to 

expose the psychological mechanisms precipitating the observed memory patterns of sport fans.  

In this section, the findings are summarized within the context of each tested prediction. 

 

6.2.1 The Arousal-Memory Interaction 

Identifying the impact of emotional arousal upon retrieval processes has previously 

proven to be an elusive endeavor.  It is presently argued that this difficulty can largely be 

attributed to methodological inconsistencies across studies.  Specifically, previous researchers 

have typically failed to account for the impact of stimulus type, retention interval, context-

congruity, and the factors necessary for a sufficiently strong manipulation of arousal.  Indeed, 

cognitive theories exist that explicate the importance of each of these considerations. 

 The arousal enhancement hypothesis (Thayer, 1989) is perhaps the most popular 

perspective regarding the arousal-memory interaction.  This approach includes a general class of 

hypotheses that predict a positive impact of arousal upon cognitive functioning.  The AEH 

perspective has been supported in several ways, including arousal induced by caffeine and other 

stimulants (e.g., Herz, 2006; Revelle & Loftus, 1992), exercise (e.g., Coles & Tomporowski, 

2008), video (e.g., Mundorf, Zillmann, & Drew, 1991; Mathur & Chattopadhyay, 1991; Pham, 

1992), and self-reported levels of arousal (e.g., Thayer, 1967, 1978, 1989).  The most common 

finding across these studies is that a positive relationship exists between arousal and most 
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cognitive functions, including memory.  However, several alternative explanations exist to 

explicate these phenomena.  First, though small enhances in arousal above a state of neutrality 

are found to promote cognition, the cognitive resource allocation model has been used to argue 

that high levels of arousal inhibit memory (e.g., Diamond et al., 2007).  Therefore, an objective 

of this research was to implement a stronger manipulation of emotional arousal relative to 

previous consumer-based experiments (e.g., Pham, 1992).  Second, cognitive researchers have 

suggested that emotional arousal only has a positive impact upon central information, and, in 

fact, its presence has a negative impact upon peripheral information.  As previously discussed, 

the central-peripheral distinction exists across three dimensions (i.e., spatial, conceptual, and 

temporal; Reisberg, 2006).  Most memory studies focus exclusively on the recall of central 

information, which may provide mistaken support of the AEH perspective. 

Finally, a plethora of research deriving from the cognitive psychology literature suggest 

that arousal during learning will only promote memory should a context interval not take place 

(e.g., Godden & Baddeley, 1975; Roediger et al., 1989; Tulving, 1983).  Memory is predicted to 

be impaired, however, when one’s emotional state returns to baseline conditions.  It is currently 

argued that a failure to incorporate a context interval into the experiment decreases external 

validity; it is much more interesting to marketers to understand the dependence of consumer 

recall upon arousal across context intervals than within them.  The efficacy of marketing stimuli 

is contingent on the ability to influence consumers beyond the duration of the sporting event. 

The findings of the current study provide initial support in favor of the AEH perspective.  

Those experiencing heightened levels of arousal during the event exhibited enhanced recall for 

commercial stimuli, match-related stimuli, and irrelevant stimuli (e.g., color of fighters’ gloves).  

These observations are consistent with the findings in support of unilateral arousal enhancement 

discussed in the previous section.  However, the concern remains that this pattern may vary 

across types of stimuli and context intervals.  Indeed, recall of sponsorship information was 

equivalent for those of high and neutral arousal levels.  Further, recall of commercial information 

was observed to be inhibited by arousal after a context interval. 

Based on the results of this study, emotional arousal did not have a globally positive (H1) 

or negative (H2) impact on memory.  Rather, this relationship is moderated by some of the 

aforementioned factors.  Emotional arousal was found to inhibit the recall of spatially peripheral 

information.  Additionally, memory was impaired by the context interval for the high-arousal 
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group, whereas a control condition was unaffected.  Overall, the high arousal group displayed 

superior memory for most information; the exceptions included sponsorship stimuli (no effect), 

spatially peripheral stimuli (negative effect), and context-incongruent information (negative 

effect). 

Though the majority of psychological theories suggest that arousal plays a positive role in 

cognitive functioning, an indication from the current findings is that this assumption may be 

faulty and oversimplified.  The bulk of memory research has focused exclusively on central 

information, and less is known regarding the impact that arousal has on the periphery of the 

visual field.  A nil effect of arousal upon this information may indicate that consumers do not 

encode periphery (i.e., sponsorship) stimuli adequately enough to be facilitated by the biological 

arousal.  However, this interpretation does not explain the negative effect obtained in the current 

research.  Emotional arousal was found to impair memory of sponsorship information, compared 

to the recall rates of a control group.  The AEH perspective (H1) cannot be used to explain this 

negative effect. 

The peripheral neglect hypotheses (H3a, H3b, H3c), which derive from the evolutionary 

psychology literature (e.g., Dukas, 2009), predict that the occurrence of an emotional episode 

evokes an evolutionarily constructed instinct to focus on central information and suppress 

peripheral information.  Though the majority of this research has concentrated on centrality as it 

relates to the visual field (H3c), researchers have extended this theory to apply to the temporal 

(H3a) and conceptual (H3b) dimensions of centrality.  In this research, I provide support for 

peripheral neglect of the visual field.  Participants’ memory for centrally located information was 

enhanced by an increase in arousal, and memory for peripherally located information was 

impaired by this increase.  Based on a review of the literature, there is no alternative theoretical 

explanation for this observation. 

Peripheral neglect was not obtained within the conceptual and temporal dimensions of 

centrality.  Regarding the former, heightened arousal was associated with improved memory for 

both meaningfully relevant and irrelevant information alike.  Regarding the latter, arousal 

improved memory for temporally central information and had no impact on information learned 

prior to the arousal manipulation (i.e., temporally peripheral information).  This suggests that the 

positive effects of emotional arousal do not have a retroactive impact (positive or negative) on 

previously learned information.  Though this may appear intuitively self-evident, researchers 
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have often examined the factors that facilitate and impair the memory consolidation process (i.e., 

the mechanism by which learned information is continually processed after encoding in order to 

be made available for future retrieval; McGaugh, 2000).  Arousal has been argued to impair this 

process (i.e., temporal peripheral neglect); however, the present findings provide evidence 

against this prediction.  Nevertheless, spatial peripheral neglect was observed, leading to the 

conclusion that emotional arousal influences consumers to enhance the processing of central 

stimuli at the expense of the information on the periphery of the visual field. 

The AEH perspective also fails to be useful in explaining the separate effects that the 

context interval played upon the high and neutral arousal groups.  It is expected for a segment of 

learned information to decay during an intermission.  However, the high arousal group 

demonstrated a memory decline of 10%, relative to a 1% decay rate displayed by the neutral 

arousal group.  Despite the aforementioned cognitive advantages that accompany the experience 

of emotional arousal during learning, those with baseline levels of arousal recalled 3% more 

information after the delay.  This pattern supports a state-dependent memory perspective.  

Memory is found to be enhanced by arousal only when it is tested while participants remain in a 

high-arousal state.  These gains are eliminated, and perhaps reversed, when participants return to 

baseline emotional conditions. 

 The state-dependent memory perspective (H4) entails that the psychological context 

extant during learning is used as a cue for subsequent retrieval.  An implicit bias exists to 

selectively retrieve information that is coded to match the current situation.  Happy individuals 

can more readily recall happy events; the nostalgia induced by an old song may activate the time 

period from which that song was first heard.  Memories are painted to match the context in 

which they were formed.  Incongruent memories, then, are theorized to be suppressed, reducing 

the probability of recall.  These effects have been replicated across a variety of domains (For a 

review, see Eich, 1995; Ellis & Moore, 1999; Roediger, Weldon, & Challis, 1989; Tulving, 

1983); however, based on a review of the literature, the present study represents the first 

application of SDM theory to a consumer context. 

 Taken together, the presented findings contradict the perspective that emotional arousal 

has a comprehensive positive (H1) or negative effect (H2).  In particular, strong evidence against 

the cognitive resource allocation model, which predicts an impairment of memory in response to 

high levels of arousal, was obtained.  An arousal enhancement perspective was sufficient when 
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memory was tested for spatially central information prior to a context interval.  However, due to 

the inability to explain the interactions existing between (1) arousal and stimulus type and (2) 

arousal and context-congruity, AEH is rejected as a sufficient theory to explicate the implications 

of the emotional volatility of sport fans.  Based on these findings, an accurate theoretical 

depiction of the arousal-memory relationship should incorporate the cost of arousal to the recall 

of peripheral information as well as the state-dependence of memory. 

 The four theoretical perspectives of the arousal-memory relationship that were contrasted 

in this research (i.e., AEH, CRAM, PNH, SDM) are far from new approaches to the affect-

cognition interplay.  However, as indicated in Chapter 2, the domains from which these theories 

derive often bear the resemblance of academic silos.  A lack of research exists that synergizes the 

differing perspectives of the many spheres of scientific study, regardless of their tremendous 

overlap as they relate to a particular topic.  This presents a challenge to sport marketing research, 

which often necessitates a synthesis of theory spanning across the silos.  Memory for sport 

marketing information cannot be understood without taking into account the biological nature of 

suspense and excitement that accompany this form of consumption, hence the examination of the 

arousal-memory relationship from biological (AEH, PNH) and cognitive (CRAM, SDM) 

perspectives.  Though applications exist in which each of these theoretical perspectives add 

value, the current study provides evidence that a specific blend is necessary for quantifying the 

efficacy of marketing within spectator sport events.  The practical implications of these findings 

will be discussed in section 6.3. 

 

6.2.2 The Valence-Memory Interaction 

  
Relative to arousal, the relationship that emotional valence has with memory processes is 

much less disputed.  However, as discussed throughout the manuscript, it is necessary to 

separately examine each of these emotional dimensions in order to control for and isolate their 

competing influences.  Indeed, many of the valence-related phenomena have been regarded as 

the residual effects of arousal fluctuation (e.g., Ashby et al., 2002).  Further, a dearth of research 

exists that examines emotional valence as it relates to consumer memory, particularly within a 

spectator sport context.  For these reasons, the effects of emotional valence were separately 

examined. 
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 There were three manners in which emotional valence were predicted to impact consumer 

memory.  The first relates the common finding that cognition is inherently dependent upon 

affect.  Specifically, processing is optimized by the extent to which affect is positively valenced 

(Bradley et al., 1992; Braver & Cohen, 2000; Canli et al., 2000; Hamann et al., 1999; Savine & 

Braver, 2010).  This perspective, regarded as the positive valence effect (H5), predicts that 

information learned during positive psychological states is more likely to be sufficiently encoded 

and available within long term memory.  Conversely, learning that takes place during negative 

emotional states is considered to be inhibited, decreasing the probability of future recall. 

 Analogous to the previously discussed arousal-memory examination, a second 

perspective exists that depicts a comprehensively positive view of the valence-memory 

relationship as insufficient.  Rather, memory is once again regarded as state-dependent (H7).  

Information learned during a positive psychological state is more likely to be recalled during 

similarly positive moods.  A congruence of valence states (rather than level of arousal) across 

learning and retrieval is considered necessary to facilitate memory.  As discussed in Chapter 2, 

the state-dependence of memory as it pertains to mood (valence) has received considerable 

support within the affective sciences literature (e.g., Bower, 1981; Bower et al., 1981; Niedenthal 

et al., 1997). 

 There are two important justifications for the necessity of incorporating a replication of 

the above finding within the present study.  First, these theories issue contradicting predictions.  

The PVE predicts mood enhancements of the consumer will promote memory for marketing 

information.  Thus, the positive mood of the consumer is considered desirable to the marketer.  

On the other hand, SDE refers to the prediction that these effects only exist when memory is 

tested prior to a retention interval; when one’s psychological state returns to baseline, the 

obtained positive effects are mitigated and perhaps reversed.  Therefore, mood enhancements 

during the presentation of advertising information may ultimately have a negative impact upon 

consumer memory.  An objective of the current research was to design a method that 

concurrently tested these competing predictions. 

 A second need for the replication of the aforementioned valence-related phenomena 

involves the context under which these effects were obtained.  Much of the evidence cited to 

support the positive and negative impacts of emotional valence involve psychological states that 

are too extreme to immediately apply to consumer research, such as clinical depression (e.g., 
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Lloyd & Lishman, 1975), the psychological trauma of victims (e.g., Koss, Figueredo, Bell, 

Tharan, & Tromp, 1996), and the effects of anger and disgust (e.g., Newhagen, 1998).  Prior to 

conducting this study, it was not clear if these theories applied to situations in which emotional 

volatility was more contained (e.g., vicarious achievement/failure).  The current research 

involved an attempt to emulate the range of emotions natural to sport consumption. 

 A final hypothesis tested in this study pertained to the affective tone (valence) of the 

marketing stimulus (H6).  Unlike the previous five theoretical perspectives (i.e., AEH, CRAM, 

PNH, SDM, PVE, SDE), the selectivity of valenced stimuli (SVS) approach involves the valence 

quality of the stimulus and not the individual.  A substantial collection of studies have 

demonstrated that valenced information is recalled at a higher probability than neutral 

information, and a positive valence is advantageous compared to a negative valence (e.g., 

Anderson & Phelps, 2001; Anderson, 2005; Padmala & Pessoa, 2008; Vuilleumier, 2005).  

However, research examining the implications of the affective tone of marketing information 

during a spectator sporting event is less abundant. 

A positive or negative valence during learning was not found to promote memory for any 

of the target information, including commercial stimuli, sponsor stimuli, match-related events, 

and memory for irrelevant stimuli.  This finding represents particularly strong evidence against 

the PVE perspective, which refers to the prediction that memory is enhanced by the experience 

of a positive affect during learning (H5).  The SVS perspective, on the other hand, was mostly 

supported.  Though positively valenced commercials were not recalled at a significantly higher 

rate than negative commercials (.420 versus .386, respectively), valenced information (whether 

positive or negative) demonstrated a large advantage over neutral information (.403 versus .214, 

respectively).  This provides support for the general principle that human memory is selectively 

biased toward stimuli featuring an emotional quality of some form.  Finally, partial support for 

SDE (H7) was obtained.  Subjects were more likely to retrieve information with an affective tone 

that matched the valence state of the individual.  However, an incongruency effect was not 

obtained.  That is, relative to a control condition, participants were not at a disadvantage when 

attempting to recall incongruent information. 

Three relatively well-established valence predictions were tested in the current research.  

Full support was not obtained for any of these predictions.  Multiple explanations for this pattern 

of findings exist.  First, it is possible that the range of affect – from positive to negative – is not 
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large enough within a consumer setting to replicate the predicted phenomena.  Therefore, a 

potential conclusion deriving from my research involves the notion that consumer mood is not 

likely to be manipulated to such a positive extent that cognition is improved.  In this regard, the 

findings are not considered to falsify the PVE perspective, but rather indicate that this theory is 

not very applicable to marketing research.  An interesting and complicating facet of emotions 

research involves the mystery regarding how the effects differ across the variety of emotions that 

are unique to particular contexts.  The cognitive impairments due to clinical depression do not 

necessarily indicate that a negative mood resulting from vicarious failure will inhibit consumer 

memory for marketing information.  Likewise, the cognitive benefits accompanying exercise-

induced mood enhancements may not be replicated by the vicarious achievement of sport fans. 

 A second explanation for the lack of support provided for previous valence 

conceptualizations involves a failure of the studies foundational to these theories to control for 

the influence of emotional arousal.  Experimental control of each emotional dimension allows for 

the isolation of both effects upon memory.  Improvements in memory due to exercise-induced 

mood enhancements may either be due to positive valence or increases in biological arousal.  It 

is possible that the present research does, indeed, issue evidence against the positive effects of 

valence.  Indeed, this is not the first study to demonstrate the nil effect of valence upon 

experimentally controlling for arousal (e.g., Bee & Madrigal, 2012; Broach et al., 1995; Mattes 

& Cantor, 1982), though much of this research was concerned with cognitive processes other 

than memory (e.g., evaluation). 

 Despite a failure to fully support any of the three theoretical predictions relating to the 

valence-memory interaction, partial support was provided for (1) the selective encoding for 

valenced stimuli and (2) the affective state-dependence of memory.  Though positive 

advertisements did not demonstrate an advantage over negative advertisements, an important 

conclusion was that both accompany a distinct advantage over neutral advertisements.  Likewise, 

although psychological state incongruency was not found to impair memory in relation to control 

conditions, the findings indicate that psychological state congruency is superior to either 

incongruent or control conditions.  Therefore, memory is once again characterized as state-

dependent. 

A persistent theme to the findings of the current research pertains to the notion that 

emotions are inherently context-driven.  Wide-ranging claims involving human emotion are 
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likely flawed.  An emotional experience can vary widely in intensity, pleasantness, and duration.  

It is argued that theories of emotion should be specifically applied to the context of interest in 

order to examine the implications relating to the variety of emotions natural to a particular 

domain.  Within a sport consumer context, emotions are not found to be holistically positive or 

negative in their relationship with memory for advertising.  Rather, this interaction is specific to 

the both type of advertising as well as one’s psychological state during retrieval; further, the 

biological (i.e., arousal) and cognitive (i.e., valence) components of an emotion have separable, 

and perhaps competing, influences upon memory.  In the following section, the practical 

implications deriving from this research are discussed. 

 

6.3 Practical Implications 

An assumption appears to exist that the spectator sport industry represents the ideal 

medium for companies to engage with prospective customers.  This context is considered to 

facilitate access to a particularly passionate and engaged market, as sport fandom often entails a 

uniquely hedonic, social, and ritualistic form of consumption (Crawford, 2004; Gantz, Wang, 

Paul, & Potter, 2006; Wakefield & Blodgette, 1996).  The dramatic nature of sport consumption 

stems from its unpredictable and dynamic characteristics, and it is amplified by a consumer’s 

investment in its outcome (Wann et al., 2001).  An emotional reaction is so desired by sport 

consumers that an event’s failure to induce drama is often viewed as a negative or disappointing 

experience (Saploski, 1980).  In fact, fans often explore methods of enhancing the dramatic 

nature of an event by manufacturing a personal stake in its outcome (e.g., gambling; Wulfert, 

Roland, Hartley, Wang, & Franco, 2005).  Various researchers have demonstrated that 

excitement, eustress, and suspense are motivations for consuming sports (e.g., James & Ross, 

2004). 

These characteristics of the spectator sport industry are largely considered to enhance its 

value as a marketing platform, as “few products or services elicit passions and commitments like 

sports” (Mullin, Hardy, & Sutton, 2007, p. 18).  The societal and technological evolution amidst 

is likely to only escalate this perception.  “In the DVR age, marketers continue to be drawn to 

live [sport] events, whether it’s activating massive league deals – such as National Football 

League partnerships – or individual team sponsorships” (Schultz, 2013, p. 1). 
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The movement toward marketing through sport has been robust.  Approximately 70% of 

sponsorship activity occurs within the context of sporting events (IEG, 2014).  This represents a 

$14 billion industry in North America alone.  Sport sponsorship grew 6% in 2013, despite the 

lack of a global event (e.g., Olympics, World Cup).  This growth largely outpaces that of non-

sport related advertising expenditures, where a 2.3% expansion represents a recent decline from 

the 3.9% mark in 2012 (Advertising Age, 2013).  In addition to sponsorship investments, a 

similar growth pattern has taken place for commercial advertising.  This is best exemplified 

within the context of the Super Bowl, where advertising costs approximately $4 million per 30 

second spot, which represents a 210% increase over the past decade (Konrad, 2013).  Despite the 

recent expansion in media offerings, televised commercial advertising during sports 

programming remains a focal point of many major corporations, as companies such as 

Budweiser, Verizon, and Geico are investing over $200 million per fiscal year and AT&T’s 

budget has surpassed $340 million (Nielsen, 2013).  Overall, the sport industry’s share of 

national television advertisement dollars is approaching 30% (Nielsen, 2014). 

Despite the ever-growing popularity of the spectator sport industry as a vehicle for 

reaching consumers, calculating the return on investment (ROI) for these marketing initiatives 

has proven difficult.  A recent survey was conducted to assess the extent to which managers were 

satisfied with their ability to calculate the ROI from sponsorship and event marketing 

investments (ANA, 2013).  The results indicate that 38% of managers reported dissatisfaction in 

this regard, and only 4% indicated that they were “completely satisfied.”  Furthermore, the study 

demonstrated that 32% of the sample was not convinced that the objectives underlying the efforts 

were met.  In fact, over 50% of companies that invest in sponsorship activities fail to engage in 

any standardized efforts for measuring their effectiveness, despite over 70% indicating that this 

calculation is imperative.  The challenges of calculating the ROI for event marketing likely relate 

to the difficulty in isolating a particular initiative as the causal agent explaining changes in sales, 

interest, and awareness.  Nevertheless, 85% of the sample reported that the primary metric for 

calculating marketing efficacy was by engaging in this exact calculation.  Fluctuations in 

customer traffic are merely inferred as a result of these promotional efforts, and the ambiguity of 

this approach is reflected in the aforementioned survey results. 

Considering the previously discussed substantial costs associated with event marketing, 

the dubious means for appraising its efficacy is alarming.  Thus, it is presently argued that more 
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primary research is necessary in order to quantify the psychological and behavioral effects of 

marketing stimuli.  The current study provides a measurement of the cognitive returns generated 

through event marketing.  For example, participants demonstrated an explicit recollection of 37% 

of the commercial advertising that they were exposed to during a sporting event, and 15% of this 

information was forgotten in the first 30 minutes.  However, as discussed in the previous section, 

the major impetus for this research involves an exploration of the psychological processes relied 

upon by marketers in order to create and manipulate the brand representations maintained by 

consumers. 

The current research issues an examination of consumer behaviors that are unique to the 

spectator sports industry.  The aforementioned assumption that live sports represents an 

attractive vehicle through which to expose consumers to commercial and sponsorship advertising 

is challenged.  My research provides evidence that the highly desired (and costly) fan 

engagement ultimately comes at the expense of consumer memory for marketing stimuli due to 

the emotional volatility that is natural to this form of consumption.  Based on my literature 

review, previous attempts to measure recall for advertising typically involves either (1) a post 

festum analysis in which memory is tested on a separate occasion from that of the sporting event 

or (2) an assessment at the event itself.  The former approach is lavish with internal validity 

issues, as the lack of methodological control during the interval between the event and the study 

severely contaminates the findings.  The latter approach represents a context-congruent 

measurement of recall, and the emphasis on this memory measure may be leading to an 

overestimation of the efficacy of these initiatives. 

In this study, the value of impassioned consumption was tested by contrasting the 

memory of emotional and non-emotional participants.  The findings lead me to conclude that, 

despite its attractiveness to industry marketers, emotional consumption is ultimately detrimental 

to most forms of consumer memory.  Though this level of engagement may provide an 

immediate enhancement of memory for commercial advertising, these gains are eventually 

reversed upon consumers returning to normal, baseline conditions.  The implications of this 

study are that viewers of emotionally neutral content (e.g., informative programming) are more 

likely to recall commercial advertising than viewers of sporting events.  This finding directly 

contradicts the respective price tags of each of these investments, as sports programming 

consistently yields substantially more expensive timeslots for advertisers (Poggi, 2013).  For 
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instance, the average cost for a 30-second slot during CBS’ national broadcast of 60 Minutes, 

which attracts approximately 18 million viewers per airing, was over $104,000 in 2013 (i.e., 

$5.78 per 1,000 viewers).  This can be compared to a similar slot an hour later during NBC’s 

Sunday Night Football, which attracts approximately 22 million viewers per airing and costs 

nearly $594,000 per 30-second timeslot (i.e., $27 per 1,000 viewers).  In other words, when 

comparing two nationally broadcasted Sunday night commercial timeslots, it is nearly five times 

more expensive per viewer to advertise during a sports program than a news program. 

These findings represent a challenge to the notion that sporting events offer a more 

lucrative per prospect medium than more emotionally neutral, non-hedonic contexts.  It should 

be stated that this assumption is only tested from a cognitive perspective.  Behavioral differences 

(e.g., DVR usage) likely exist between these consumer markets (Nielsen, 2012), which may 

explain some of the difference in the amount companies are willing to pay to advertise through 

each medium.  However, based on these findings, the assumption that the exciting and dramatic 

nature of spectator sports enhances the value of this context as a marketing vehicle is largely 

unverified and likely erroneous. 

A potential exception to this conclusion involves spatially central marketing stimuli, for 

which memory was enhanced by the presence of emotional activity.  Typically, within the 

context of sports, the contestants represent the foreground and advertising is relegated to the 

background.  However, national sports leagues are progressively embracing the use of player 

uniforms as real estate for sponsorship stimuli.  The European Premier League has benefited 

from these revenues for years, and in 2009 Liverpool agreed to a 4-year partnership with 

Standard Chartered worth over $132 million (SBD, 2009).  The National Association for Stock 

Car Auto Racing (NASCAR) has earned over $1 billion since 1995 through sponsorship deals 

that primarily involve spatially central advertising (Sylt, 2014).  The National Basketball 

Association (NBA) is reportedly interested in expanding access to in-game apparel sponsorship 

(Rovell, 2012), a practice that the WNBA has engaged in for years, including some deals worth 

in excess of $1 million (Andrews, 2011).  Unlike the NBA, where the logo of their exclusive 

sponsor (Adidas) appears in small print, partners of the WNBA are team-specific and the stimuli 

are prominently displayed in a manner that often replaces the teams’ names. 

Overall, the presented findings challenge the efficacy of traditional approaches to 

marketing through sport.  The perceived benefits of emotional consumption are presented as 
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detriments.  As will be discussed in the conclusion of this manuscript, the findings directly and 

indirectly support many of the nontraditional emerging marketing trends.   It is argued that an 

organization’s marketing mix should more strongly feature initiatives that involve the direct 

engagement of the consumer.  Within spectator sports, the trend toward integrating marketing 

stimuli into the foreground of the event is supported, whereas more traditional approaches are 

questioned.  Additional research is necessary in order to make more specific recommendations, 

which is discussed in the following section. 

     

6.4 Limitations and Future Research 
 
6.4.1 Methodological Limitations 

The majority of the limitations related to the present research involve unavoidable 

methodological restrictions.  For instance, although emotions were observed under the rigor of 

experimental manipulation and control, assessments of baseline conditions as well as the 

manipulation check relied upon self-reported measures.  As discussed in Chapter 2, self-reported 

emotions are prone to several forms of error and bias.  By definition, emotions are fleeting in 

nature, and the time and effort required to respond to a printed questionnaire may indeed 

influence emotional activity.  More speedy measures (e.g., the affect grid; Russell et al., 1989) 

fail to provide sufficiently separate measures of arousal and valence; therefore, a more intrusive 

approach was deemed necessary.  Additionally, participants have been found to poorly evaluate 

their arousal states (Mattes & Cantor, 1982), and emotions are commonly conceptualized as 

largely the result of unconscious processing (Berridge & Winkielman, 2003; Ruys & Stapel, 

2008).  Larsen and Fredrickson (1999) argued that “if some emotional episodes are either outside 

of phenomenal awareness or not represented in working memory, participants will be unable to 

perceive or recognize the feeling state accurately and, as a consequence, unable to provide 

accurate self-reports” (p. 48). 

The discussed limitations that accompany a self-report approach, as well as others 

associated with survey research (e.g., social desirability bias, common method variance, extreme 

response bias, scale construction issues, etc.), represent one of the most significant challenges 

faced by emotions researchers, and they provided one of the many motivations for the 

implemented experimental design.  However, baseline measures of emotion and manipulation 

checks were determined necessary, and this required a reliance upon the self-report methods.  A 



 
 

168 
 

more optimal technique for examining emotional activity would involve the implementation of 

the diagnostic approaches discussed in Chapter 2.  Previous researchers have issued 

physiological measures of emotional activity (e.g., electrodermal, respiratory, and cardiovascular 

activity; Esteves et al., 1994; Rainville et al., 2006; Sinha et al., 1992).  However, I summarized 

the shortcomings of these approaches in Chapter 2, as well (see Cacioppo & Tasinary, 1990, for 

a review).  An ideal approach to quantifying emotions may involve triangulating the 

measurement with a combination of self-report, observational, and diagnostic methods.  Based 

on my review of the literature, a study with this level of rigor does not exist. 

An additional methodological limitation of my study involves the lack of a low arousal 

(A-) condition.  Though its inclusion would largely be for academic purposes (the implications of 

low arousal consumption are arguably not interesting to sport marketers), the theoretical impact 

of the study would be enhanced by an examination of the full range of emotional arousal.  

However, it is quite difficult to reduce the arousal levels of human subjects without the use of 

medication or hypnosis.  Previous researchers have accomplished this with the use of written 

passages (e.g., Bower, 1981; Gardner & Wilhelm, 1987); however, this would entail a significant 

deviation from the desired context for this research, and the strength of this manipulation is 

questionable. 

There were two final methodological limitations to the presented study.  First, free recall 

tasks (as was administered as an assessment of memory for commercial stimuli) are prone to a 

phenomenon known as retrieval induced forgetting (i.e., RIF; Anderson, Bjork, & Bjork, 1994).  

The partial recall of a finite set of information has been shown to inhibit memory for the 

remainder of the set.  Participants were given the task of recalling a set of 12 brands presented as 

commercial advertising.  RIF refers to the interference that takes place as items within the set are 

recalled.  These effects may lead to an underestimation of consumer memory for commercial 

advertising.  However, due to the counterbalancing of items implemented into the design, this 

underestimation should be uniform across the stimuli.  Therefore, RIF effects should not have an 

influence upon the overall conclusions of the study.  Finally, an additional concern involves the 

lack of consistency regarding the sponsorship stimuli across the conditions.  Unfortunately, as 

discussed in Chapter 3, restrictions were necessarily placed upon the selection of video stimuli 

for the study, and I was unable to find two suitable matches with the exact same sponsors.  
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Therefore, three of the six sponsors differed across the studies.  The findings indicated that 

memory did not vary across the two sets of sponsors. 

The limitations included in the implemented methodology were known in advance of the 

study and largely represent challenges inherent in this research.  Measuring the emotions of 

human subjects is a sensitive task, and a universal approach has not emerged from the affective 

sciences literature.  In the following section, recommendations for future research are provided. 

 

6.4.2 Future Research 

 The primary objective of this research was to evaluate the impact that the emotional 

volatility accompanying spectator sport consumption has upon consumer memory for marketing 

stimuli.  However, the findings do not provide a comprehensive assessment of the value of 

advertising within this context.  Consumer memory represents only one necessary criterion of 

marketing efficacy.  Ultimately, marketers wish to influence attitudes and behaviors.  Memory 

clearly mediates this exchange; however, the extent to which fan emotional volatility influences 

consumer attitudes and behaviors is largely unknown.  In the future, I would like to extend these 

findings to test the transference of short-lived emotional processing (due to the viewed event) to 

the enduring attitudes toward brands advertised during the event.  The current research provides 

an examination of the value of the spectator sport context for the formation of a brand 

representation, as impressing upon consumer memory is a necessary first step in this process.  

However, a natural follow-up study may examine the implications of this setting for 

manipulating pre-existing brand representations.  I would like to examine how varying levels of 

positive and negative emotional processing impact evaluations of advertised brands during live 

sporting events. 

 The focus of the present research involved explicit memory (i.e., the intentional retrieval 

of marketing stimuli).  However, implicit memory represents a mechanism driving consumer 

behavior that is arguably underappreciated within the marketing literature.  When an individual 

chooses Geico as his or her insurance provider, this decision is likely not at all driven by the 

conscious recollection of one of Geico’s advertisements.  The practice of marketing relies upon a 

plethora of implicit processes; however, assessments of campaign efficacy overwhelmingly 

involve examinations of explicit processing.  This gap should be addressed in future studies.  The 

cognitive sciences literature provides a strong foundation for the theoretical and methodological 
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considerations necessary for testing implicit memory (e.g., Eakin & Smith, 2012).  Quantifying 

the impact of advertising present during sporting events upon implicit brand representations is an 

important next step for advancing the understanding of the utility of this context for reaching 

consumers. 

Additional considerations for future research involve testing memory across lengthened 

retention intervals as well as an examination of memory for sponsorship stimuli located on 

player uniforms (as discussed in the practical implications section).  The present study included 

retention intervals of 0 minutes (i.e., immediate recall) and 30 minutes (i.e., delayed recall).  

Participants demonstrated memory for 37% and 31% of the tested information, respectively.  In 

other words, approximately 15% of the brands recalled in the immediate test were forgotten after 

the 30-minute retention interval.  It would be interesting to examine the full extent of this decay 

pattern.  Indeed, the efficacy of marketing initiatives is contingent upon consumer memory that 

extends well beyond this 30-minute duration.  Finally, one of the findings of the present study 

involves an improvement of memory for spatially central information as a result of enhanced 

emotional arousal.  Previously, I discussed how this observation may lend support for the 

emerging trend toward including sponsorship information directly on the foreground of the 

viewed event, such as brand names and logos printed on player uniforms.  However, this was not 

directly tested in the current research. 

 Taken together, it is vital for researchers to continue to adapt and improve upon the 

design implemented to examine the emotions-memory interaction.  Progress is necessary 

pertaining to the methods implemented to provide primary measures of emotion, particularly in 

regards to triangulating approaches and developing an acceptable low-arousal manipulation.  The 

current research provides an initial step toward exposing the psychological mediators within the 

exchange between marketing stimuli and consumer behaviors.  However, additional research is 

necessary to determine the role of implicit memory as well as the connection between memory 

for advertising and consumer attitudes and behaviors. 

 

6.5 Conclusion 

 The sport marketing landscape is changing at a rapid pace.  As the industry 

continues to thrive and grow, droves of corporations are entering this domain as a channel 

for reaching a diverse and expansive market of consumers.  However, the manner in which 
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consumers engage with brands has undergone tremendous change.  Traditional marketing 

methods are being challenged across many fronts. 

With brand marketers increasingly focusing on engagement, it’s no surprise that 
companies are turning to sports sponsorships to reach their most avid followers. 
But the rules have changed. It’s no longer simply a matter of putting up a sign in a 
stadium, placing an ad in a broadcast or tossing a logo on a car. Instead, marketers 
want to take greater advantage of the rich emotional attachments leagues, teams 
and athletes have with the fans that follow them (Feil, 2012; p. 1). 
 

 Major League Baseball (MLB) provides a fascinating case study of the implications for 

the evolving consumption habits of fans.  Despite a recent downturn in attendance26 (Lindholm, 

2014) and a particularly steep fall in television ratings (e.g., the ratings for the World Series have 

fallen nearly every year since 1991, culminating in a record low in 2013; Baseball Almanac, 

2014), the MLB is experiencing record high revenues (Brown, 2014; Swartz, 2014).  In other 

words, though the aggregate number of MLB consumers has dramatically fallen, the value of 

each fan has grown exponentially.  The seemingly paradoxical trends of an aging and declining 

customer base and surging revenues experienced by the MLB is primarily attributable to 

technological advancements that have expanded the channels through which customers consume 

this product. 

 Sport marketers are faced with the challenge of adapting to a rapidly evolving climate.  

Customers are demanding increased access, and impersonal advertising is gradually falling out 

of favor.  Marketing budgets are adjusting to these shifts, as resources are increasingly allocated 

toward inbound marketing approaches.  That is, rather than reaching out to consumers through 

traditional advertising methods (i.e., outbound marketing), marketers are generating interesting 

content that attracts customers to the brand.  This goal is accomplished by creating accessible 

and useful websites, instilling a social media presence, facilitating mobile access, dispersing 

secondary web content (e.g., blogs and podcasts), and enhancing search engine optimization 

(SEO).  Research has shown that a traditional outbound marketing approach is 62% more 

expensive than inbound strategies (Halligan & Shah, 2009).  This increase in marketing 

efficiency has proven to be a double-edged sword.  The barriers for entering into the marketing 

landscape have largely been removed; most companies have the resources to implement an 

effective marketing campaign.  Therefore, there is more competition, more complexity, and more 

stimuli contending for the attention of the consumer. 

                                                 
26 Measured as a proportion of metropolitan population. 
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 In short, an attention economy has emerged in which the scarce resource competed for 

amongst companies is the attention of the consumer.  Information is no longer in short supply but 

abundantly and overwhelmingly available at the consumer’s disposal.  The field of marketing has 

long since begun the evolution away from the generic and impersonal broadcasting of 

information; nevertheless, industry trends demonstrate record levels of television and signage 

advertising.  This study represents yet another nail in the coffin of traditional outbound methods 

of reaching consumers.  Though more money is spent on marketing through sport than through 

any other context, the presented research provides evidence that this setting represents a less 

effective and potentially overpriced advertising channel. 
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APPENDIX A 

THE MODIFIED PAD SCALE 
 
Using the following scales, we would like for you to rate how you felt while you were watching 

the video.  For example, on the first pair of adjectives if you felt unhappy, circle “1.”  If you felt 

happy, circle “7.”  If you felt somewhere in between, circle the number that best expresses how 

you felt. 

 

 

 

While watching the video of the match, I felt… 

 

Unhappy 1  2  3  4  5  6  7 Happy 

Annoyed 1  2  3  4  5  6  7 Pleased 

Unsatisfied 1  2  3  4  5  6  7 Satisfied 

Content 1  2  3  4  5  6  7 Gloomy 

Despairing 1  2  3  4  5  6  7 Hopeful 

Bored 1  2  3  4  5  6  7 Entertained 

Stimulated 1  2  3  4  5  6  7 Relaxed 

Excited 1  2  3  4  5  6  7 Calm 

Sluggish 1  2  3  4  5  6  7 Frenzied 

Jittery 1  2  3  4  5  6  7 Dull 

Sleepy 1  2  3  4  5  6  7 Wide-awake 

Unaroused 1  2  3  4  5  6  7 Aroused 
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APPENDIX B 

MEMORY TESTS 

 

Commercial Free Recall Test 

 

Instructions: Throughout the event that you just watched, 12 

commercials were presented.  Please list as many of the products/brands 

as you can remember from these commercials. If you cannot remember 

the exact product, put any details about the commercials that you do 

remember.  Guessing is encouraged!! 

 

  

1.       _____________________________________________ 

2.       _____________________________________________ 

3.       _____________________________________________  

4.       _____________________________________________ 

5.       _____________________________________________ 

6.       _____________________________________________  

7.       _____________________________________________ 

8.       _____________________________________________ 

9.       _____________________________________________  

10.  _____________________________________________ 

11.  _____________________________________________ 

12.  _____________________________________________  
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Sponsor Recognition 

 
Using the slide presented by the research assistant, please indicate which sponsor was present 

during the video.  For each set of options, there is only ONE correct answer. 

 

Please write the letter that corresponds to the sponsor depicted in the video.  Guessing is 

encouraged! 

 

 

1. _____________ 

2. _____________ 

3. _____________ 

4. _____________ 

5. _____________ 

6. _____________ 
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Sponsor Slide 1 

Which of the following logos was depicted in the ring? 

 

 
 

Sponsor Slide 2 

Which of the following logos was depicted in the ring? 
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Sponsor Slide 3 

Which of the following logos was depicted in the ring? 

 

 
 

Sponsor Slide 4 

Which of the following logos was depicted in the ring? 
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Sponsor Slide 5 

Which of the following logos was depicted in the ring? 

 

 
 

Sponsor Slide 6 

Which of the following logos was depicted in the ring? 
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APPENDIX C 

ADDITIONAL MEASURES 

 

Knowledge of Outcome 

 
1. Have you previously viewed the discussed match between ________ and ________, 

formally referred to as UFC ________? 
 

2. Do you know the outcome of the aforementioned match? 
 
 

3. Do you know any details regarding the aforementioned match?  Please list below. 
 
 
Prediction of Outcome 

 
1. Who do you believe will win the match to be presented within this study?  In making this 

prediction, it is encouraged to use the information provided by the researcher.  
Remember, extra credit will be rewarded only to correct predictions. 
 

2. What are you basing your prediction on? 
A.  Information provided in this study B.  Knowledge of the outcome 

C.  Knowledge of the fighters   D.  Guesswork 

E.  Other (Please explain) 

 

Knowledge of MMA 

 
1. Please rate your knowledge of Mixed Martial Arts (MMA) compared to the average 

consumer. 
1  2  3  4  5  6  7 

   Poor            Average           Excellent 

 
 
2. Please rate your ability to make predictions regarding the outcome of Mixed Martial Arts 

(MMA) matches compared to the average consumer. 
1  2  3  4  5  6  7 

   Poor            Average           Excellent 

 
 
3. Please rate your confidence in your ability to comprehend the events comprising a Mixed 

Martial Arts (MMA) match. 
1  2  3  4  5  6  7 

   Poor            Average           Excellent 
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Interest in MMA 

 
1. First and foremost, I consider myself a fan of Mixed Martial Arts (MMA). 

1  2  3  4  5  6  7 

Strongly                 Strongly 

Disagree                              Agree 

 
 
2. I actively follow Mixed Martial Arts (MMA). 

1  2  3  4  5  6  7 

Strongly                 Strongly 

Disagree                              Agree 

 
3. I am a huge fan of Mixed Martial Arts (MMA). 

1  2  3  4  5  6  7 

Strongly                 Strongly 

Disagree                              Agree 

 
Previous UFC Consumption 

 
1. How many Ultimate Fighting Competition (UFC) events have you viewed in the past year? 

A.  0      B.  1-2 

C.  3-4      D.  5 or more 

 
2. How often do you read about (UFC) events? 

A.  Never      B.  Rarely 

C.  Occasionally     D.  Frequently 

 
3. How often do you discuss (UFC) events with other people? 

A.  Never      B.  Rarely 

C.  Occasionally     D.  Frequently 

 
Demographics 

 

� Gender:      _______Female _______Male  
 

� Race:          _______Caucasian _______ Asian _______African American  
 
                   _______Hispanic   _______Native American  
 

                               ___________________Other (please specify) 
 

� Date of Birth: __________(year) 
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APPENDIX D 

CONSENT FORM 
 

 
Dear Sir/Madam,  
 
The students in the Department of Sport Management at Florida State University are conducting 
a research study to better understand the gambling behaviors associated with sports consumption. 
 

We are requesting your participation, which will involve completing a questionnaire, as well as 
viewing a recorded Mixed Martial Arts (MMA) match. Participation will take approximately 45 
minutes. 
 
Your participation in this study is completely voluntary. You can choose not to participate or to 
withdraw from the study at any time without penalty. All participants must be at least 18 years 
old. The questionnaire is anonymous. The records of this study will be kept private and 
confidential to the extent permitted by law. The results of the study may be published but your 
name, email address, and individual answers will never be known. 
 

If you have any questions concerning the research study, please contact Robert Smith. If you 
have any further questions or concerns regarding this study and would like to talk to someone 
other than the researchers, you are encouraged to contact the FSU Institutional Review Board at 
2010 Levy Street, Research Building B, Suite 276, Tallahassee, FL  32306-2742, or 850-644-
8633, or by email at humansubjects@magnet.fsu.edu. 
 
Return of the completed questionnaire will be considered your consent to participate.  
 

Sincerely,  
 
 
Robert Smith 
Doctoral Students 
1015 Tully Gym 
Sport Management 
Florida State University  
Tallahassee, FL 32306-4280  
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APPENDIX E 

IRB APPROVAL 

 
 

The Florida State University 
Office of the Vice President For Research 
Human Subjects Committee 
Tallahassee, Florida 32306-2742 
(850) 644-8673, FAX (850) 644-4392 
 
APPROVAL MEMORANDUM 
 
Date: 7/12/2013 
 
To: Robert Smith  
 
Address: 1015 Tully Gym 
Dept.: SPORT MANAGEMENT 
 
From: Thomas L. Jacobson, Chair 
 
Re: Use of Human Subjects in Research 
The Impact of Psychological State Incongruity on Sport Consumer Memory for Marketing 
Stimuli 
 
The application that you submitted to this office in regard to the use of human subjects in the 
research proposal referenced above has been reviewed by the Human Subjects Committee at its 
meeting on 05/08/2013. Your project was approved by the Committee. 
 
The Human Subjects Committee has not evaluated your proposal for scientific merit, except to 
weigh the risk to the human participants and the aspects of the proposal related to potential risk 
and benefit. This approval does not replace any departmental or other approvals, which may be 
required. 
 
If you submitted a proposed consent form with your application, the approved stamped consent 
form is attached to this approval notice. Only the stamped version of the consent form may be 
used in recruiting research subjects. 
 
If the project has not been completed by 5/7/2014 you must request a renewal of approval for 
continuation of the project. As a courtesy, a renewal notice will be sent to you prior to your 
expiration date; however, it is your responsibility as the Principal Investigator to timely request 
renewal of your approval from the Committee. 
 
You are advised that any change in protocol for this project must be reviewed and approved by 
the Committee prior to implementation of the proposed change in the protocol. A protocol 
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change/amendment form is required to be submitted for approval by the Committee. In addition, 
federal regulations require that the Principal Investigator promptly report, in writing any 
unanticipated problems or adverse events involving risks to research subjects or others. 
 
By copy of this memorandum, the Chair of your department and/or your major professor is 
reminded that he/she is responsible for being informed concerning research projects involving 
human subjects in the department, and should review protocols as often as needed to insure that 
the project is being conducted in compliance with our institution and with DHHS regulations. 
 
This institution has an Assurance on file with the Office for Human Research Protection. The 
Assurance Number is FWA00000168/IRB number IRB00000446. 
 
Cc: Jeffrey James, Advisor 
HSC No. 2013.10380 
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APPENDIX F 

TABLES 

 

Table 1 

List of Research Questions 

RQ1 What conditions of sport consumption elicit emotional arousal? 
 

RQ2 What is the overall influence of emotional arousal upon POR/R for marketing stimuli? 
 

RQ3 Does the arousal-memory relationship vary according to stimulus type? 
 

RQ4 Are state dependent memory effects evident within a sport consumption context? 
 

RQ5 What is the overall influence of one’s emotional valence state upon POR/R for 
marketing stimuli? 
 

RQ6 How does the affective tone of marketing stimuli influence POR/R? 
 

RQ7 Do sport consumers selectively attend to marketing stimuli that matches their 
emotional valence state? 

  
 

Table 2 

Definition of Terms 

Affect Represents a general class of psychological phenomena which 
encompasses emotions, moods, and feelings (Davidson et al., 2003). 
 

Emotion A short-lived, intense episode comprised of biological arousal 
accompanied by a cognitive assessment of the experience (Davidson et 
al., 2003).  Emotional activity is represented by two dimensions, arousal 
and valence (Russell, 1980). 
 

Mood An enduring affective disposition characterized by low intensity 
(Davidson et al., 2003). 
 

Feeling A corporeal manifestation of affective activity (Davidson et al., 2003). 
 

Emotional Arousal The biological representation of emotional activity, often consisting of a 
combination of noradrenaline, dopamine, and serotonin neurotransmitter 
release (Lövheim, 2011; Russell, 1980). 
 

Emotional Valence The cognitive representation of emotional activity. Emotional valence 
pertains to an assessment of the emotional stimulus’ relation to the well-
being of the individual (Arnold, 1960; Russell, 1980). 
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Table 2 – Continued 

Sensory Register A memory mechanism that stores degraded modality-specific sensory 
information for short durations (i.e., 1-2 seconds; Baddeley, 2007). 
 

Working Memory An executively-controlled memory mechanism that performs operations 
upon encoded information relevant to a given task.  Duration within this 
store varies depending on the extent and depth to which the information 
is processed.  Sufficient processing leads to transference to long term 
memory (Baddeley, 2007). 
 

Long Term 

Memory 

A memory mechanism that stores enduring knowledge representations 
within an associated network (Anderson & Bower, 1973; Baddeley, 
2007). 
 

Encoding The cognitive process through which perceptions of environmental 
stimuli are represented by an interpretable code and stored in working 
memory (Baddeley, 2007). 
 

Transfer The cognitive process through which a long-term representation is 
developed for information in working memory store (Baddeley, 2007). 
 

Retrieval The cognitive process through which information stored in long term 
memory is invoked into working memory (Baddeley, 2007). 
 

Free Recall The retrieval of information from long term memory without the use of 
a representation of the target information as a cue (Murdock, 1962). 
 

Recognition The retrieval of information from long term memory with the use of a 
representation of the target information as a cue (Smith & Nielsen, 
1970). 
 

Selective Attention The cognitive process through which environmental stimuli are selected 
for encoding into working memory (Kahneman, 1973). 
 

Associative 

Network 

The relational structure of information stored in long term memory 
store.  Information is represented by nodes and relationships are 
represented by weighted connections.  Activation spreads through the 
nodes to facilitate retrieval.  Retrieval is probabilistic; the probability of 
retrieval depends on the activation level of a particular node (Anderson 
& Bower, 1973). 
 

Peripheral Neglect The phenomenon in which the encoding of central information is 
facilitated and the encoding of peripheral information is suppressed.  It 
is considered an evolved reaction to an emotional stimulus.  Centrality 
is defined along three dimensions, including conceptual, spatial, and 
temporal (Burke, Heuer, & Reisberg, 1992). 
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Table 2 – Continued 

State Dependent 

Memory 

The conceptualization of information within long term memory store as 
associated to representations of the environmental and psychological 
context in which the information was originally encoded.  The state 
dependence of memory manifests as a diminished ability to retrieve 
information during conditions that are incongruent to those during 
encoding (Eich, 1995). 
 

State Dependent 

Encoding 

The phenomenon in which environmental stimuli that match the 
emotional valence of the individual are advantageously encoded (Bower 
et al., 1981). 
 

 

Marketing Stimuli For the purposes of the current research, marketing stimuli refers to 
printed and televised sponsorship and commercial advertising. 

  

 
Table 3 

Influence of Emotion on the Encoding of Central and Peripheral Information 

 Temporal Phase 

Before Emotion During Emotion After Emotion 

Conceptually 

Central 

Gist Information Weak Positive Strong Positive Weak Positive 
Visual Information Weak Positive Strong Positive Weak Positive 

Conceptually 

Peripheral 

Spatially Central No Effect Strong Positive Weak Negative 
Spatially Peripheral Weak Negative Strong Negative Weak Negative 

  

 
Table 4 

The Typical SDM Paradigm 

  Retrieval Condition 

  
 

A’ B’ 

Encoding Condition A 
 

A-A’ A-B’ 
B B-A’ B-B’ 

 

 

Table 5 

Information Discrimination by Psychological State 

 Phases  

 Learn List A Learn List B Test for List A POR 

Psychological 

State 

Happy 
Sad Happy High 

Happy Happy Medium 
Sad Sad Low 

Sad 
Happy Sad High 

Sad Sad Medium 
Happy Happy Low 
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Table 6 

Theoretical Predictions of the Influence of Emotional Arousal on Memory 

 
Type of Stimulus 

Temporal Spatial Conceptual 
Before During After Central Peripheral Central Peripheral 

Theoretical 

Prediction 

AEH + + 0 + + + + 
CRAM 0 – 0 – – – – 
PNH – + – + – + – 
SDM 0 – 0 – – – – 

Note: Predictions are interpreted as the impact on memory as compared to a hypothetical 

control group.  A lack of effect is represented as 0.  A positive influence is represented as +, and 

a negative influence is represented as –. 

 

 

 

 

 

Table 7 

Theoretical Predictions of the Influence of Emotional Valence on Memory 

Process Prediction 

Explanatory 

Mechanism Supportive Research 

Encoding 

Valenced stimuli more likely to 
be attended to than neutral 
stimuli 

Activation of the 
Limbic System 

Anderson (2005) 
Eastwood et al. (2001) 

Pessoa et al. (2002) 
Vuilleumier (2005) 

Positively valenced emotions 
enhances attentional processes 

Dopamine 
Neurotransmitter 

Ashby et al. (2002) 
Braver & Cohen (2000) 
Savin & Braver (2010) 

 

Individuals are more likely to 
attend to state-congruent stimuli 
 

(1) Rehearsal 
   (2) Elaboration 

Bower et al. (1981) 
Mayer & Salovey (1988) 

Retrieval 

 

Individuals are more likely to 
retrieve state-congruent stimuli 
 

Spreading 
Activation 

Bower (1981) 

 

Valenced memories more likely 
to be retrieved than neutral 
memories 
 

Neural 
Connectivity 

Anderson (2000) 
Anderson & Bower (1973) 

Positively valenced memories 
more likely to be retrieved than 
negatively valenced memories 

Suppression 

Bradley et al. (1992) 
Canli et al. (2000) 

Hamann et al. (1999) 
Hansen & Hansen (1988) 

Newman & Hedberg (1999) 
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Table 8 

Theoretical Predictions of the Emotion-Memory Interaction for Sport Consumers  

Emotional 

Dimension Prediction 

Supportive 

Literature 

Arousal 

Emotional arousal during encoding will 
enhance cognitive functioning and 
promote memory processes (i.e., AEH). 

Cahill & McGaugh (1998); Canli et al. 
(2000); Coles & Tomporowski (2008); 
Hamann et al. (1999); Herz (2006); 
Revell & Loftus (1992); Sanbonmatsu & 
Kardes (1988); Thayer (1967, 1978, 
1989) 

Emotional arousal during encoding will 
deplete from the cognitive resources 
utilized to process marketing stimuli 
(i.e., CRAM). 

Baddeley (2007); Conway & Engle 
(1994); Deffenbacher (1983); Demanet et 
al. (2011); DeShon et al. (1996); 
Diamond et al. (2007); Eastbrook (1959); 
Eccleston (2011); Fiedler & Garcia 
(1987); Kahneman (1973); Patten et al. 
(2004); Shah & Miyake (1996); Yerkes 
& Dodson (1908) 

Emotional arousal during encoding will 
enhance processing of central stimuli 
and inhibit processing of peripheral 
stimuli (i.e., PNH). 

Burke et al. (1992); Christianson & 
Loftus (1987, 1991); Clifford & Hollin 
(1981); Clifford & Scott (1978); Dukas 
(2009); Kebeck & Lohaus (1986); Loftus 
(1979); Mitchell et al. (2011) 

Recall will be hindered by an 
incongruity in emotional arousal across 
encoding and retrieval phases (i.e., 
SDM). 

Anderson & Bower (1973); Bower 
(1981); Clark et al. (1983); Eich & 
Metcalfe (1989); Eich (1995); Ellis & 
Moore (1999); Godden & Baddeley 
(1975); Goodwin (1969); Revell & 
Loftus (1992);  Roediger et al. (1989); 
Tulving (1983) 

Valence 

A positive emotional valence during 
encoding will enhance cognitive 
functioning and promote memory 
processes (i.e., positive valence effect). 

Ashby et al. (2002); Bradley et al. 
(1992); Braver & Cohen (2000); Canli et 
al. (2000); Hamann et al. (1999);  Hansen 
& Hansen (1988); Newman & Hedberg 
(1999); Savine & Braver (2010) 

POR/R for valenced stimuli will be 
superior to that of neutral stimuli. 

Anderson & Phelps (2001); Anderson 
(2005); Eastwood et al. (2001); Hamm et 
al. (2003); Mathewson et al. (2008); 
Padmala & Pessoa (2008); Pessoa et al. 
(2002); Vuilleumier & Schwartz (2001); 
Vuilleumier (2005) 

Marketing stimuli featuring an 
emotional valence quality congruent 
with one’s psychological state will be 
retrieved at a higher probability than 
incongruent stimuli (i.e., SDE). 

Bower (1981); Bower et al. (1981); Matt, 
Vázquez, & Campbell (1992); Mayer & 
Salovey (1988); Nasby (1994, 1996); 
Niedenthal, Halberstadt, & Setterlund 
(1997) 
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Table 9 

List of Hypotheses 

Arousal 

H1 
Emotional arousal will enhance memory for all stimuli across both context-
congruent and context-incongruent measures of recall (i.e., AEH). 

H2 
Emotional arousal will inhibit memory for all stimuli across both immediate 
and delayed measures of recall (i.e., CRAM). 

 H3a 
Emotional arousal will enhance memory for temporally central stimuli and 
inhibit memory for temporally peripheral stimuli (i.e., PNHt). 

 H3b 
Emotional arousal will enhance memory for conceptually central stimuli and 
inhibit memory for conceptually peripheral stimuli (i.e., PNHc). 

 H3c 
Emotional arousal will enhance memory for spatially central stimuli and 
inhibit memory for spatially peripheral stimuli (i.e., PNHs). 

H4 
Emotional arousal will enhance memory for context-congruent information 
and inhibit memory for context-incongruent memory (i.e., SDM). 

Valence 

H5 
Positive emotional valence will enhance memory for all stimuli and negative 
emotional valence will inhibit memory for all stimuli (i.e., PVE). 

H6 
Memory will be best for stimuli with a positive affective tone and memory 
will be worst for stimuli with a neutral affective tone (i.e., SVS). 

H7 
Memory will be best for stimuli with an affective tone that matches the 
valence of the emotional experience and worst for stimuli with an affective 
tone that is incongruent with the emotional experience (i.e., SDE). 

 

 

 

 

 

Table 10 

Experimental Conditions 

  A
+
V

+
 A

+
V

-
 A

+
V

0
 A

0
V

+
 A

0
V

-
 Control 

Video Type Exciting Exciting Exciting Unexciting Unexciting Unexciting 

Prediction Correct Incorrect 
No 

Prediction 
Correct Incorrect 

No 
Prediction 

Uncertainty 

of Outcome 
Maximized Maximized Maximized Spoiler Spoiler Spoiler 
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Table 11 

Commercial Blocks 

 
 

Block 1 Block 2 Block 3 

Contents 

 
1. Neutral Commercial 

 
1. Positive Commercial 

 
1. Positive Commercial 

2. Neutral Commercial 2. Positive Commercial 2. Positive Commercial 
 3. Neutral Commercial 3. Neutral Commercial 
 4. Negative Commercial 4. Negative Commercial 
 5. Negative Commercial 5. Negative Commercial 

 
Placement 

 
0:00 

 
5:43 

 
11:07 

 
Duration 

 
1 Minute 

 
2.5 Minutes 

 
2.5 Minutes 

Note: Presentation order was counterbalanced across and within blocks.  The 

counterbalancing scheme is detailed in a later section. 

 

 

Table 12 

Modified PAD Scale 

 Arousal  Valence 

 1. Stimulated – Relaxed  1. Happy – Unhappy 

 2. Excited – Calm  2. Pleased – Annoyed 

 3. Frenzied – Sluggish  3. Satisfied – Unsatisfied 

 4. Jittery – Dull  4. Contented – Melancholic 

 5. Wide Awake – Sleepy  5. Hopeful – Despairing 

 6. Aroused – Unaroused  6. Relaxed – Bored 

 

 

Table 13 

Classification of Target Stimuli according to Dimensions of Centrality 

 
 

Dimension of Centrality 

  Conceptual  Spatial  Temporal 

Central 
 

 
Winner of Match   Color of Shorts  Commercial Block 2 

 Important Events  Color of Gloves  Commercial Block 3 

Peripheral 
 

 
Commercial Stimuli  

Secondary Sponsors 
 

Commercial Block 1 
 Sponsorship Stimuli   
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Table 14 

Commercial Advertisement Counterbalancing Scheme 

Group 1  Group 5 

Block 1 Block 2 Block 3  Block 1 Block 2 Block 3 

C1 P1 P3  C3 P3 P1 
C2 N1 N3  C4 N3 N1 

 C3 C4   C1 C2 
 P2 P4   P4 P2 
 N2 N4   N4 N2 

Group 2  Group 6 

Block 1 Block 2 Block 3  Block 1 Block 2 Block 3 

C1 P2 P4  C3 P4 P2 
C2 N2 N4  C4 N4 N2 

 C4 C3   C2 C1 
 P1 P3   P3 P1 
 N1 N3   N3 N1 

Group 3  Group 7 

Block 1 Block 2 Block 3  Block 1 Block 2 Block 3 

C2 N1 N3  C4 N3 N1 
C1 P1 P3  C3 P3 P1 

 C3 C4   C1 C2 
 N2 N4   N4 N2 
 P2 P4   P4 P2 

Group 4  Group 8 

Block 1 Block 2 Block 3  Block 1 Block 2 Block 3 

C2 N2 N4  C4 N4 N2 
C1 P2 P4  C3 P4 P2 

 C4 C3   C2 C1 
 N1 N3   N3 N1 
 P1 P3   P3 P1 

 

 

Table 15 

Panel Responses to Initial Commercial Stimuli List 

Commercial 

Panel 

Decision Commercial 

Panel 

Decision Commercial 

Panel 

Decision 

Aleve Accepted Dentyne Accepted Maybelline Rejected 
Allstate Rejected Dom.  Violence Rejected Meth Accepted 

Ask.com Accepted Driving/Texting Accepted MidFirst Bank Accepted 
Aussie Accepted Drugfree.org 1 Accepted Miracle Grow Rejected 
Avis Accepted Drugfree.org 2 Rejected Mirror's Edge Accepted 

Blue Diamond Rejected Eating Disorder Rejected Old Spice Accepted 
BMW Accepted Endwar Accepted Oxi-Clean Rejected 

Boost Mobile Accepted Entergy 1 Accepted PayDay Rejected 
BP Accepted Entergy 2 Rejected Pedigree Accepted 

Budweiser Accepted Excedrin Accepted Pistachio Rejected 
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Table 15 – Continued 

Commercial 

Panel 

Decision Commercial 

Panel 

Decision Commercial 

Panel 

Decision 

Buick Accepted Folgers Accepted Pur Filters Accepted 
Chevrolet Accepted Geico Accepted Red Lobster Accepted 

Child Hunger Accepted Gillette Accepted Shelter Project Accepted 
Crystal Light Accepted Health Screens Rejected Tobacco Rejected 
Dairy Queen Accepted Hyundai Rejected Toyota Accepted 

Dell Rejected Jobsite Accepted Twix Rejected 
Denny's Rejected Johnnie Walker Rejected Oklahoma Rejected 

      
 

Table 16 

Pilot Study 1 Means 
 Code Brand Valence Arousal Familiarity POR 

Positive 

POS1 Dairy Queen 5.87 4.45 2.71 .46 

POS2 Chevrolet 5.86 5.34 2.33 .50 

POS3 Folgers 5.78 3.77 2.73 .39 
POS4 Old Spice 5.74 5.13 3.85 .69 
POS5 Geico 5.72 4.75 4.05 .54 
POS6 Crystal Light 5.43 3.82 2.21 .27 
POS7 Red Lobster 5.42 3.41 2.74 .23 
POS8 Entergy 5.32 3.25 1.50 .12 
POS9 Budweiser 5.08 4.35 3.09 .41 

POS10 Pur 5.01 3.27 2.72 .12 
POS11 Dentyne 4.99 3.23 1.82 .21 
POS12 MidFirst Bank 4.99 2.93 1.68 .11 
POS13 BP 4.91 3.35 1.75 .30 
POS14 Avis 4.86 4.13 2.47 .69 
POS15 Aussie 4.77 3.31 2.14 .37 

Neutral 

Code Brand Valence Arousal Familiarity POR 

NEU1 Buick 4.63 3.63 2.06 .29 
NEU2 Gillette 4.58 3.56 3.13 .23 

NEU3 Aleve 4.56 2.51 2.46 .30 

NEU4 Toyota 4.50 4.25 2.79 .41 

NEU5 BMW 4.47 4.14 1.93 .35 
NEU6 Ask.com 4.40 3.15 1.89 .16 
NEU7 Boost Mobile 4.25 3.91 2.69 .13 
NEU8 Jobsite 4.18 3.86 1.35 .20 

Negative 

Code Brand Valence Arousal Familiarity POR 

NEG1 Excedrin 3.94 4.23 1.66 .31 
NEG2 Mirror’s Edge 3.71 4.77 2.08 .28 
NEG3 Shelter Project 3.65 3.39 1.32 .42 
NEG4 Pedigree 3.35 4.36 2.16 .45 

NEG5 Child Hunger 3.34 4.43 2.29 .33 
NEG6 Endwar 2.92 4.41 1.86 .32 
NEG7 Drugfree.org 2.27 4.97 2.13 .51 

NEG8 Texting/Driving 2.19 5.41 2.90 .35 
NEG9 Methamphetamine 1.83 6.34 1.69 .72 
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Table 17 

Correlation Matrix for Selected V
+
 Items. 

 Items 

 POS1 POS2 POS3 

POS2 .422**   
POS3 .479** .313**  
POS5 .363** .469** .422** 

    Note: Table provides phi correlation scores. ** indicates significance  

     at the 0.01 level (2-tailed). 

 
 

Table 18 

Correlation Matrix for Selected V
0
 Items 

 Items 

 NEU2 NEU3 NEU4 

NEU3        .125   
NEU4 .335** .133  
NEU5 .272** .119 .472** 

    Note: Table provides phi correlation scores. ** indicates significance  

     at the 0.01 level (2-tailed). 

  

 
Table 19 

Correlation Matrix for Selected V
-
 Items 

 Items 

 NEG4 NEG5 NEG7 

NEG5 .317**   
NEG7 .293** .350**  
NEG8 .490** .397** .642** 

    Note: Table provides phi correlation scores. ** indicates significance  

     at the 0.01 level (2-tailed). 

 
 

Table 20 

Post-hoc Results for Extreme Items across Valence Categories 

 Items 

 POS5 NEU2 NEU5 

NEU2 1.144**   
NEU5 1.252**       0.108  
NEG4 2.359** 1.225** 1.117** 

     Note: Scores represent mean differences (∆M).  ** indicates significance  

     at the 0.01 level (2-tailed). 
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Table 21 

Demographic Breakdown across Counterbalancing Conditions 

Condition N Gender Mean Age Ethnicity 

1 30 
Male: 67% 

20.67 

Caucasian: 70% 
African American: 

10% 

Female: 33% 
Asian: 10% 
Other: 10% 

2 28 
Male: 64% 

20.86 

Caucasian: 68% 
African American: 

18% 

Female: 36% 
Asian: 14% 
Other: 0% 

 
 

Table 22 

Baseline Means and Standard Deviations 

Arousal 

Items 

 A1 A2 A3 A4 A5 A6 

Factor 

Score 

M 3.78 3.71 3.95 3.79 3.86 3.67 3.79 
SD 1.57 1.57 1.71 1.78 1.75 1.74 1.32 

Valence 

Items 

 
V1 V2 V3 V4 V5 V6 

Factor 

Score 

M 4.33 4.29 4.09 4.17 4.07 4.05 4.17 
SD 1.63 1.83 1.67 1.80 1.76 1.69 1.38 

 
 

Table 23 

Baseline Inter-item Correlations 

 A1 A2 A3 A4 A5 A6 V1 V2 V3 V4 V5 V6 

A1 1            
A2 .580 1           
A3 .532 .531 1          
A4 .506 .558 .412 1         
A5 .468 .477 .624 .453 1        
A6 .603 .459 .730 .438 .635 1       
V1 .456 .300 .460 .352 .287 .466 1      
V2 .281 .251 .348 .382 .271 .340 .694 1     
V3 .209 .231 .168 .332 .004 .119 .571 .654 1    
V4 .269 .012 .242 .044 .024 .091 .526 .481 .609 1   
V5 .337 .160 .188 .129 .151 .208 .440 .645 .399 .396 1  
V6 .322 .264 .395 .284 .192 .328 .657 .728 .658 .505 .507 1 
Note: Green highlighting indicates intra-dimensional correlations.  Red highlighting indicates 

inter-dimensional correlations.   
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Table 24 

Baseline Tests of Neutrality 

Items t p 

95% Confidence Interval 

Lower Upper 

A1 -1.089 .281 -0.64 0.19 
A2 -1.424 .160 -0.71 0.12 
A3 -0.230 .819 -0.50 0.40 
A4 -0.888 .378 -0.67 0.26 
A5 -0.600 .551 -0.60 0.32 
A6 -1.433 .157 -0.79 0.13 

Factor Score -1.195 .237 -0.55 0.14 

V1 1.534 .131 -0.10 0.76 
V2 1.223 .227 -0.19 0.77 
V3 0.394 .695 -0.35 0.52 
V4 0.730 .468 -0.30 0.65 
V5 0.299 .766 -0.39 0.53 
V6 0.233 .817 -0.39 0.50 

Factor Score 0.920 .361 -0.20 0.53 

Note: Table includes one-sample t-test results.  95% 

confidence interval is based on the difference between the 

mean and the midpoint of the scale. 

 
 

Table 25 

Mean Comparisons across Counterbalancing Conditions 

Items t p 

95% Confidence Interval 

Lower Upper 

A1 1.399 .167 -1.390 0.247 
A2 1.041 .302 -1.253 0.396 
A3 0.068 .946 -0.940 0.878 
A4 1.157 .252 -1.469 0.393 
A5 0.920 .362 -0.500 1.347 
A6 1.239 .220 -1.476 0.348 

Factor Score 0.820 .416 -0.981 0.411 

V1 0.293 .771 -0.989 0.737 
V2 0.256 .799 -1.093 0.845 
V3 0.878 .384 -1.265 0.494 
V4 0.170 .866 -1.036 0.874 
V5 1.059 .294 -1.411 0.435 
V6 0.533 .596 -0.657 1.133 

Factor Score 0.444 .659 -0.893 0.569 

Note: Table includes independent sample t-test results.  

95% confidence interval is based on the difference 

between group means. 
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Table 26 

HAR Means and Standard Deviations 

Arousal 

Items 

 A1 A2 A3 A4 A5 A6 

Factor 

Score 

M 5.41 5.17 5.36 5.24 5.07 5.26 5.25 
SD 1.57 1.67 1.65 1.68 1.59 1.56 1.27 

Valence 

Items 

 
V1 V2 V3 V4 V5 V6 

Factor 

Score 

M 4.28 4.26 4.38 4.21 4.28 4.12 4.25 
SD 1.77 1.74 1.79 1.68 1.78 1.81 1.37 

 

 

Table 27 

HAR Inter-item Correlations 

 A1 A2 A3 A4 A5 A6 V1 V2 V3 V4 V5 V6 

A1 1            
A2 .635 1           
A3 .685 .595 1          
A4 .431 .631 .601 1         
A5 .556 .460 .653 .441 1        
A6 .605 .481 .507 .364 .635 1       
V1 .085 .162 .164 .084 .410 -.033 1      
V2 .147 .214 .144 .074 .137 -.031 .598 1          
V3 .056 .107 .012 .039 -.007 -.080 .439 .628 1        
V4 .121 -.007 .099 -.217 -.028 .073 .465 .424 .452 1      
V5 .136 .108 .061 .018 .086 -.007 .653 .629 .586 .444 1    
V6 .194 .104 .191 .008 .099 .113 .468 .580 .464 .614 .432 1  
Note: Green highlighting indicates intra-dimensional correlations.  Red highlighting indicates 

inter-dimensional correlations.  
 

 
Table 28 

HAR Counterbalancing Comparisons 

  
A1 A2 A3 A4 A5 A6 

Arousal 

Factor 

Arousal 
Items 

Group 1 5.60 5.50 5.73 5.43 5.10 5.27 5.44 
Group 2  5.21 4.82 4.96 5.04 5.04 5.25 5.05 

t 0.926 1.553 1.782 0.900 0.153 0.40 1.158 
p .359 .127 .081 .372 .879 .968 .252 

  
V1 V2 V3 V4 V5 V6 

Valence 

Factor 

Valence 
Items 

Group 1  4.33 4.70 4.53 4.27 4.30 4.47 4.43 
Group 2 4.21 3.79 4.21 4.14 4.25 3.75 4.05 

t 0.255 2.052* 0.677 0.278 0.106 1.527 1.036 
p .800 .045 .501 .782 .916 .132 .305 

Note: Group 1 viewed the HAR video prior to viewing the NAR video.  Group 2 engaged in the 

study in the reverse order. 
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Table 29 

Post-HAR Comparisons to Baseline Conditions 

  
A1 A2 A3 A4 A5 A6 

Arousal 

Factor 

Arousal 
Items 

Baseline 3.78 3.71 3.95 3.79 3.86 3.67 3.79 
Post-

HAR  
5.41 5.17 5.36 5.24 5.07 5.26 5.25 

t 6.636** 6.074** 5.021** 4.758** 3.932** 6.013** 6.988** 
p <.001 <.001 <.001 <.001 <.001 <.001 <.001 

  
V1 V2 V3 V4 V5 V6 

Valence 

Factor 

Valence 
Items 

Baseline 4.33 4.29 4.09 4.17 4.07 4.05 4.17 
Post-

HAR  
4.28 4.26 4.38 4.21 4.28 4.12 4.25 

t 0.245 0.174 1.456 0.138 0.807 0.359 0.607 
p .807 .863 .151 .891 .423 .721 .546 

Note: Table contains comparisons between baseline means and post-HAR means as well as 

corresponding paired samples t-tests.  ** denotes significance at the .01 level. 

  
 
 
 
 
 

Table 30 

NAR Counterbalancing Comparisons 

  
A1 A2 A3 A4 A5 A6 

Arousal 

Factor 

Arousal 
Items 

Group 1 4.20 3.40 3.63 3.60 4.13 3.70 3.78 
Group 2  3.29 3.14 3.39 3.64 3.25 3.32 3.34 

t 2.095* 0.585 0.503 0.095 1.903 0.857 1.357 
p .041 .561 .617 .925 .062 .395 .180 

  
V1 V2 V3 V4 V5 V6 

Valence 

Factor 

Valence 
Items 

Group 1  4.07 4.00 4.37 3.87 4.13 3.63 4.01 
Group 2 3.93 3.79 4.21 3.79 3.96 3.68 3.89 

t 0.287 0.462 0.320 0.171 0.380 0.104 0.330 
p .775 .646 .750 .865 .705 .917 .743 

Note: Table contains counterbalancing group means and corresponding independent samples t-

tests.  * denotes significance at the .05 level.  Group 1 viewed the HAR video prior to viewing the 

NAR video.  Group 2 engaged in the study in the reverse order. 
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Table 31 

NAR Inter-item Correlations 

 A1 A2 A3 A4 A5 A6 V1 V2 V3 V4 V5 V6 

A1 1            
A2 .308 1           
A3 .467 .308 1          
A4 .534 .341 .304 1         
A5 .567 .360 .439 .482 1        
A6 .368 .570 .500 .309 .375 1       
V1 .051 .017 .128 -.085 .075 .138 1      
V2 .196 .094 .288 .063 .184 .185 .699 1     
V3 .195 .113 .222 -.026 -.022 .170 .586 .555 1    
V4 .066 .052 .245 -.068 .093 .089 .567 .486 .535 1   
V5 .053 .215 .095 -.116 .115 .351 .477 .436 .384 .394 1  
V6 -.030 -.048 .026 -.179 -.017 .047 .507 .524 .410 .716 .440 1 
Note: Green highlighting indicates intra-dimensional correlations.  Red highlighting indicates 

inter-dimensional correlations. 
 
 

Table 32 

Repeated Measures Mean Comparisons across Video Manipulation Conditions 

 A1 A2 A3 A4 A5 A6 Factor 
 M SD M SD M SD M SD M SD M SD M SD 

B 3.9 1.6 3.7 1.6 4.0 1.7 3.8 1.8 3.9 1.8 3.7 1.7 3.8 1.3 

NAR 3.8 1.7 3.3 1.7 3.5 1.8 3.6 1.7 3.7 1.8 3.5 1.7 3.6 1.2 

HAR 5.4 1.6 5.2 1.7 5.4 1.7 5.2 1.7 5.1 1.6 5.3 1.6 5.3 1.3 

F 34.638** 30.207** 24.247** 20.039** 12.846** 30.767** 49.329** 
p .000 .000 .000 .000 .000 .000 .000 
 V1 V2 V3 V4 V5 V6 Factor 
 M SD M SD M SD M SD M SD M SD M SD 

B 4.3 1.6 4.3 1.8 4.1 1.7 4.2 1.8 4.1 1.8 4.1 1.7 4.2 1.4 

NAR 4.0 1.8 3.9 1.8 4.3 1.8 3.8 1.8 4.1 1.7 3.7 1.6 4.0 1.4 

HAR 4.3 1.8 4.3 1.7 4.4 1.8 4.2 1.7 4.3 1.8 4.1 1.8 4.3 1.4 

F 1.077 1.973 0.859 1.211 0.500 2.244a 1.767 
p .344 .144 .426 .302 .608 .117 .175 

Note: This table displays the results of repeated measures ANOVAs across the three time 

intervals of this study.  * denotes significance at the .05 level.  ** denotes significance at the .01 

level. 
 

a
Due to a violation of the sphericity assumption, the Greenhouse-Geisser adjusted degrees of 

freedom and corresponding p-value are reported. 
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Table 33 

Experimental Classification System 

Condition   

Arousal A
+
 A

0
 

Pre-Pick 1 2 3 4 
Prediction Correct Incorrect None Correct Incorrect None 

Video HAR HAR HAR NAR NAR NAR 
Uncertainty Maximized Maximized Maximized Spoiler Spoiler Spoiler 

Valence V+ V- V0 V+ V- V0 
Experimental A

+
V

+
 A

+
V

-
 A

+
V

0
 A

0
V

+
 A

0
V

-
 A

0
V

0
 

Note: Participants can also be classified based on the 16 data collection sessions of the study, as 

well as the 8 counterbalancing conditions. 

 
 

Table 34 

Sample Demographics 

  Experimental Condition 
 

Original 

Sample 

 A
+
V

+
 A

+
V

-
 A

+
V

0
 A

0
V

+
 A

0
V

-
 A

0
V

0
 

n 54 48 47 52 52 51 
Male (%) 45% 53% 49% 49% 48% 45% 

Age 20.6 20.8 20.7 20.0 20.7 20.5 
Education 2.37 2.39 2.34 1.97 2.49 2.19 

MMA Know 3.49 3.22 3.25 3.37 3.04 3.26 
MMA Interest 4.39 3.79 3.76 4.01 3.60 3.64 
Afr. American 17% 19% 13% 14% 22% 16% 

Asian 6% 9% 11% 6% 0% 6% 
Caucasian 70% 55% 72% 74% 69% 71% 

Hispanic 7% 4% 0% 2% 4% 4% 
Other 0% 13% 4% 4% 6% 4% 

  A
+
V

+
 A

+
V

-
 A

+
V

0
 A

0
V

+
 A

0
V

-
 A

0
V

0
 

Lost to 

Attrition 

n 6 8 5 3 6 4 
Male (%) 50% 63% 60% 67% 67% 75% 

Age 20.2 20.0 21.0 20.3 20.5 19.8 
Education 1.75 2.00 2.00 2.00 2.25 1.50 

MMA Know 3.67 3.29 4.07 2.67 2.83 2.75 
MMA Interest 4.33 3.54 4.53 4.00 3.33 3.92 
Afr. American 33% 25% 20% 0% 33% 0% 

Asian 0% 0% 0% 0% 0% 0% 
Caucasian 67% 50% 80% 67% 17% 75% 

Hispanic 0% 13% 0% 0% 17% 25% 
Other 0% 13% 0% 33% 33% 0% 

        

        

        



 
 

200 
 

Table 34 – Continued 

  A
+
V

+
 A

+
V

-
 A

+
V

0
 A

0
V

+
 A

0
V

-
 A

0
V

0
 

Effective 

Sample 

n 48 40 42 49 46 47 
Male (%) 44% 51% 48% 48% 46% 43% 

Age 20.6 20.9 20.7 20.0 20.7 20.6 
Education 2.45 2.47 2.38 1.97 2.52 2.25 

MMA Knowledge 3.47 3.20 3.15 3.41 3.07 3.30 
MMA Interest 4.40 3.84 3.67 4.01 3.63 3.62 

African American 15% 18% 12% 15% 20% 17% 
Asian 6% 10% 12% 6% 0% 6% 

Caucasian 71% 56% 71% 75% 76% 70% 
Hispanic 8% 3% 0% 2% 2% 2% 

Other 0% 13% 5% 2% 2% 4% 
 
 

Table 35 

Measurement Model Correlation Matrix 

 A1 A2 A3 A4 A5 A6 V1 V2 V3 V4 V5 V6 

A1 1.000            
A2 .683 1.000           
A3 .556 .530 1.000          
A4 .425 .510 .428 1.000         
A5 .541 .583 .714 .346 1.000        
A6 .469 .462 .730 .385 .751 1.000       
V1 .330 .356 .475 .263 .469 .485 1.000      
V2 .274 .296 .399 .195 .373 .386 .820 1.000     
V3 .209 .243 .349 .157 .304 .347 .759 .782 1.000    
V4 .082 .160 .179 .049 .181 .187 .473 .468 .465 1.000   
V5 .131 .090 .259 .119 .220 .242 .561 .625 .562 .418 1.000  
V6 .195 .200 .279 .189 .260 .328 .710 .712 .726 .416 .527 1.000 
M 3.80 3.84 3.88 3.80 3.89 3.94 4.16 4.29 4.15 4.24 4.70 3.99 
SD 1.59 1.64 1.65 1.73 1.63 1.66 1.64 1.67 1.62 1.84 1.43 1.58 
 
 
 

Table 36 

Factor Loadings, Average Variance Extracted, and Reliability Coefficients 

Arousal 
CR AVE 

0.875 0.547 
Label Item λ S.E. 

A1 Relaxed – Stimulated 0.667** 0.038 
A2 Calm – Excited 0.677** 0.035 
A3 Sluggish – Frenzied 0.846** 0.027 
A4 Dull – Jittery 0.499** 0.055 
A5 Sleepy – Wide Awake 0.854** 0.025 
A6 Unaroused - Aroused 0.828** 0.037 
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Table 36 – Continued 

Valence 
CR AVE 

0.905 0.624 
Label Item λ S.E. 

V1 Unhappy – Happy 0.896** 0.018 
V2 Annoyed – Pleased 0.910** 0.016 
V3 Unsatisfied – Satisfied 0.860** 0.020 
V4 Gloomy – Content 0.528** 0.055 
V5 Despairing – Hopeful 0.659** 0.038 
V6 Bored – Entertained 0.797** 0.034 

Note: * denotes significance at the .05 level, whereas ** denotes 

significance at the .01 level. 

 
 

Table 37 

Model Fit Comparisons 

Model Fit Index Cutoff Criterion
a
 Original Model Adjusted Model 

S-B χ2 (df) Insignificance 156.585** (53) 30.756** (13) 
S-B χ2 / df < 3.00 2.95 2.37 

CFI > 0.95 0.943 0.986 
SRMR < 0.08 0.054 0.035 

RMSEA < 0.06 0.085 0.071 
WRMR < 1.00 1.233 0.798 

a
Criteria based on studies by Hu and Bentler (1999) and Yu (2002). 

 
 

Table 38 

Factor Loadings, Average Variance Extracted, and Reliability Coefficients 

Arousal 
CR AVE 

0.891 0.732 
Label Item λ S.E. 

A3 Sluggish – Frenzied 0.836** 0.034 
A5 Sleepy – Wide Awake 0.853** 0.036 
A6 Unaroused - Aroused 0.877** 0.038 

Valence 
CR AVE 

0.923 0.751 
Label Item λ S.E. 

V1 Unhappy – Happy 0.902** 0.019 
V2 Annoyed – Pleased 0.905** 0.020 
V3 Unsatisfied – Satisfied 0.859** 0.022 
V6 Bored – Entertained 0.797** 0.036 

Note: * denotes significance at the .05 level, whereas ** denotes 

significance at the .01 level. 
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Table 39 

Baseline Arousal Means and Standard Deviations 

 A
+
V

+
 A

+
V

-
 A

+
V

0
 A

0
V

+
 A

0
V

-
 A

0
V

0
 Overall 

M 3.84 3.90 3.87 4.05 3.75 3.98 3.90 
SD 1.57 1.57 1.51 1.36 1.43 1.56 1.49 

  
 

Table 40 

Immediate Arousal Means and 

Standard Deviations 

 A
+
 A

0
 Overall 

M 3.84 5.09 4.44 
SD 1.30 1.27 1.43 

 
 

Table 41 

Delayed Arousal Means and Standard Deviations 

 A
+
V

+
 A

+
V

-
 A

+
V

0
 A

0
V

+
 A

0
V

-
 A

0
V

0
 Overall 

M 4.47 4.37 4.22 4.01 4.06 3.94 4.18 
SD 1.48 1.47 1.43 1.23 1.28 1.32 1.37 

 
 

Table 42 

Arousal Levels across Conditions and Phases 

Arousal 

Condition 

 PAD Administration Phase 

  Baseline Immediate Delayed 

A
0
 

M 3.93 3.84 4.01 
SD 1.45 1.30 1.38 

A
+
 

M 3.87 5.09 4.36 
SD 1.54 1.27 1.46 

 
 

Table 43 

Baseline Valence Means and Standard Deviations 

 A
+
V

+
 A

+
V

-
 A

+
V

0
 A

0
V

+
 A

0
V

-
 A

0
V

0
 Overall 

M 4.12 4.14 4.20 4.26 4.07 4.10 4.15 
SD 1.34 1.54 1.55 1.20 1.74 1.49 1.47 

  
 

Table 44 

Immediate Valence Means and SDs 

 V
+
 V

0
 V

-
 Overall 

M 5.08 4.13 3.62 4.31 
SD 1.25 1.28 1.36 1.43 
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Table 45 

Delayed Valence Means and Standard Deviations 

 A
+
V

+
 A

+
V

-
 A

+
V

0
 A

0
V

+
 A

0
V

-
 A

0
V

0
 Overall 

M 4.38 4.07 4.24 4.12 3.86 4.21 4.15 
SD 1.39 1.39 1.32 1.40 1.44 1.28 1.37 

 
 

Table 46 

Valence Levels across Conditions and Phases 

Valence 

Condition 

 PAD Administration Phase 

  Baseline Immediate Delayed 

V
+
 

M 4.19 5.08 4.25 
SD 1.27 1.25 1.40 

V
0
 

M 4.10 3.62 3.96 
SD 1.64 1.28 1.41 

V
-
 

M 4.14 4.31 4.15 
SD 1.51 1.43 1.37 

 
 

Table 47 

A Summary of Dependent Variables 

Stimulus Type Interval POR Measure            Description 

Commercia

l 

Immediate 

Overall Overall POR of all commercials 
Neutral POR of neutral commercials 
Positive POR of positive commercials 
Negative POR of negative commercials 

Temporally Central POR of commercials during event 
Temporally Peripheral POR of commercials prior to event 

Delayed 

Overall Overall POR of all commercials 
Neutral POR of neutral commercials 
Positive POR of positive commercials 
Negative POR of negative commercials 

Temporally Central POR of commercials during event 
Temporally Peripheral POR of commercials prior to event 

Sponsor Immediate 
Overall Overall POR of all sponsor stimuli 

Spatially Central POR of centrally located sponsor stimuli 
Spatially Peripheral POR of peripheral sponsor stimuli 

Non-

Marketing 
Immediate 

Conceptually Central POR of match-related events 

Conceptually Peripheral POR of irrelevant, non-marketing info. 

Linear 

Vector 
Immediate 

Overall 
Commercial, sponsor, match-related, and 
conceptually peripheral DVs 

Conceptually Peripheral Commercial, sponsor, and conceptually 
peripheral DVs. 

Note:  In this context, vector refers to a linear combination of multiple dependent variables 

through multivariate methods. 



 
 

204 
 

Table 48 

A Summary of Independent Variables 

Variable Manipulation         Levels 
Overall Emotion Between Subjects      6 (A+V+, A+V-, A+V0, A0 V+, A0V-, A0 V0) 

Arousal Between Subjects      2 (A+, A0) 
Valence Between Subjects      3 (V+, V-, V0) 

Context Interval Within Subjects      2 (immediate, delayed) 
Commercial Type Within Subjects      3 (positive, negative, neutral) 

 
 

Table 49 

Correlation Matrix of Overall POR Measures 

 Commercial POR Sponsor POR Match-related POR 

Sponsor POR .296**   
Match-related POR .390** .324**  

Match-unrelated POR .244** .336** .403** 
 

 
Table 50 

Measures of Normality for Dependent Variables across Conditions 

Dependent Variable Condition Skewness Kurtosis 

Commercial POR 

A+V+ 0.192 -0.516 
A+V- 0.396 -0.440 
A+V0 0.221 0.444 
A0V+ 0.259 0.587 
A0V- 0.236 -0.783 
A0V0 0.322 -0.282 

Sponsor POR 

A+V+ 0.609 1.481 
A+V- 0.436 0.426 
A+V0 0.727 0.967 
A0V+ 0.038 -0.725 
A0V- -0.140 -0.625 
A0V0 0.037 -0.599 

Match-related POR 

A+V+ -0.927 0.864 
A+V- -0.942 0.450 
A+V0 -0.427 0.137 
A0V+ -0.230 -0.398 
A0V- -0.154 -0.336 
A0V0 -0.219 0.472 

Match-unrelated POR 

A+V+ -0.607 -0.153 
A+V- -0.175 -0.856 
A+V0 -0.474 -0.750 
A0V+ -0.531 -0.562 
A0V- 0.053 -0.770 
A0V0 0.307 -0.721 
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Table 51 

Means and Standard Deviations for Memory Measures across Arousal Conditions 

 
Commercial 

POR 

Sponsor 

POR 

Match-related 

POR 

Match-unrelated 

POR 

 M (SD) M (SD) M (SD) M (SD) 

A
0
 .338 (.138) .416 (.210) .636 (.189) .512 (.283) 

A
+
 .399 (.143) .421 (.208) .716 (.197) .590 (.285) 

D
a
 .061 .005 .081 .078 

a
Refers to the difference in means across conditions. 

 
 
 
 

Table 52 

Central and Peripheral Commercial POR 

 Central Stimuli  Peripheral Stimuli Total 

 M (SD)  M SD M SD 

A
0
 .222 (.283)  .201 (.273) .211 (.278) 

A
+
 .315 (.312)  .246 (.300) .281 (.308) 

Total .2665 (.300)  .222 (.287) .245 (.294) 

 
 
 
 

Table 53 

Conceptually Central and Peripheral POR 

 Match-Related  Match-Unrelated Total 

 M (SD)  M SD M SD 

A
0
 .636 (.189)  .512 (.283) .574 (.253) 

A
+
 .716 (.197)  .590 (.285) .653 (.248) 

Total .674 (.197)  .550 (.286) .614 (.253) 

 
 
 
 

Table 54 

Spatially Central and Peripheral POR 

 Central Sponsors  Peripheral Sponsors Total 

 M (SD)  M SD M SD 

A
0
 .472 (.336)  .387 (.241) .415 (.210) 

A
+
 .615 (.350)  .323 (.246) .421 (.208) 

Total .540 (.349)  .357 (.245) .418 (.208) 
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Table 55 

Context Congruent and Incongruent Memory across Arousal Conditions 

 Context-Congruent  Context-Incongruent Total 

 M (SD)  M SD M SD 

A
0
 .338 (.138)  .328 (.149) .333 (.143) 

A
+
 .399 (.143)  .295 (.133) .347 (.147) 

Total .367 (.143)  .312 (.142) .339 (.145) 

 
 
 

Table 56 

Means and Standard Deviations for Memory Measures across Valence Conditions 

 
Commercial 

POR 

Sponsor 

POR 

Match-related 

POR 

Match-unrelated 

POR 

 M (SD) M (SD) M (SD) M (SD) 

V
+
 .372 (.140) .421 (.199) .708 (.187) .580 (.267) 

V
0
 .352 (.138) .410 (.212) .625 (.184) .503 (.310) 

V
-
 .376 (.154) .423 (.218) .688 (.212) .564 (.280) 

 
 
 

Table 57 

POR Rates across Stimulus Type 

 Positive Negative Neutral Total 

 M (SD) M (SD) M (SD) M (SD) 

Immediate .448 (.247) .414 (.258) .239 (.205) .367 (.143) 

Delayed .391 (.249) .358 (.263) .188 (.199) .312 (.142) 

Total .419 (.250) .386 (.262) .214 (.203) .339 (.145) 

  
 
 

Table 58 

POR for Congruently and Incongruently Valenced Stimuli 

 Positive Stimuli Negative Stimuli Neutral Stimuli Total 

 M (SD) M (SD) M (SD) M (SD) 

V+ .492 (.243) .387 (.263) .237 (.208) .372 (.140) 

V- .416 (.253) .471 (.261) .241 (.205) .352 (.138) 

V0 .430 (.241) .388 (.244) .239 (.203) .376 (.154) 

Total .448 (.247) .414 (.258) .239 (.205) .367 (.143) 
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Table 59 

Summary of Hypothesis Testing Results 
Hypothesis Prediction Obtained Pattern Conclusion 

H1 

Emotional arousal will enhance 
memory for all stimuli across both 
context-congruent and context-
incongruent measures of recall (i.e., 
AEH). 

Only context-congruent 
memory was enhanced by 
arousal. 

Partial 
Support 

H2 

Emotional arousal will inhibit memory 
for all stimuli across both immediate 
and delayed measures of recall (i.e., 
CRAM). 

Arousal did not inhibit 
memory for any of the 
comparisons included in 
the study. 

No Support 

 H3a 

Emotional arousal will enhance 
memory for temporally central stimuli 
and inhibit memory for temporally 
peripheral stimuli (i.e., PNHt). 

Arousal enhanced (not 
inhibited) memory for 
temporally peripheral 
stimuli. 

No Support 

 H3b 

Emotional arousal will enhance 
memory for conceptually central 
stimuli and inhibit memory for 
conceptually peripheral stimuli (i.e., 
PNHc). 

Arousal enhanced (not 
inhibited) memory for 
conceptually peripheral 
stimuli. 

No Support 

 H3c 

Emotional arousal will enhance 
memory for spatially central stimuli 
and inhibit memory for spatially 
peripheral stimuli (i.e., PNHs). 

Arousal enhanced memory 
for central information and 
did not impact memory for 
peripheral information. 

Partial 
Support 

H4 

Emotional arousal will enhance 
memory for context-congruent 
information and inhibit memory for 
context-incongruent memory (i.e., 
SDM). 

Arousal enhanced memory 
for context-congruent 
information and this effect 
was removed for context-
incongruent information. 

Partial 
Support 

H5 

Positive emotional valence will 
enhance memory for all stimuli and 
negative emotional valence will inhibit 
memory for all stimuli (i.e., PVE). 

Valence state did not 
impact overall memory. 

No Support 

H6 

Memory will be best for stimuli with a 
positive affective tone and memory 
will be worst for stimuli with a neutral 
affective tone (i.e., SVS). 

Memory was superior for 
valenced stimuli of any 
kind (positive or negative). 

Partial 
Support 

H7 

Memory will be best for stimuli with 
an affective tone that matches the 
valence of the emotional experience 
and worst for stimuli with an affective 
tone that is incongruent with the 
emotional experience (i.e., SDE). 

Compared to negative 
valence, positive valence 
enhanced memory for 
positive information. 
Negative valence enhanced 
memory negative 
information. 

Partial 
Support 
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APPENDIX G 

FIGURES 

 

 

 

 

Figure 1 

The Two-dimensional Model of Emotion 

 

 

 

 
 

 
 

 
 
 
 

 



 
 

209 
 

 

 

 

Figure 2 

Human Memory Mechanisms 
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Figure 3 

Conceptual Model of Emotional Arousal and Memory
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Figure 4 

James-Lange Theory versus Evolutionary View of Emotions 

 

  

 

 
 

Figure 5 

The Cannon-Bard Theory of Emotion 
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Figure 6 

The Singer-Schachter “Two Factor” Model of Emotion 

 

 
 
 
 

 

 

Figure 7 

Arnold’s Cognitive Appraisal Theory of Emotion 
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Figure 8 

The Appraisal-Attribution Theory of Emotion 

 
 

 

 

 

Figure 9 

The Expression and Experience of Auditory Fear 

 



 
 

214 
 

 

 
 

 

Figure 10 

Two Pathways to the Amygdala 

 
 

 

 

 

 

Figure 11 

Theoretical Overview of the Human Memory System 
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Figure 12 

Influence of Arousal on Cognitive Functioning 
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Figure 13 

Diagram of Marketing Stimuli Displayed in Videos 
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Figure 14 

Filler Task Diagram 

 
 

 

 

 

Figure 15 

Procedure Overview 
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Figure 16 

Scatterplot Matrix of DV Relationships across Experimental Conditions 

 

 
 
 
 

 
 
 

Figure 17 

A Depiction of the Phase by Arousal Condition Interaction 
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Figure 18 

A Depiction of the Phase by Valence Condition Interaction 

 

 
 

 

 
Figure 19 

Scatterplot Matrix of POR Dependent Measure Relationships 
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Note: This figure does not account for the fact that POR is likely lower on average for 

peripheral stimuli as compared to central stimuli. 

Figure 20 

Arousal-Stimulus Interaction as Predicted by PNH 

 

 

 

 

 

 
Figure 21 

Arousal-Stimulus Interaction for the Temporal Dimension of Centrality 
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Figure 22 

Arousal-Stimulus Interaction for the Conceptual Dimension of Centrality 

 

 

 

 

 

Figure 23 

Conceptual Peripheral Neglect with Sponsor Stimuli 
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Figure 24 

Arousal-Stimulus Interaction for the Spatial Dimension of Centrality 

 
 

 

 

 

 
 

Figure 25 

A Depiction of State-dependent Memory 
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Figure 26 

The Interaction of Emotional Valence and Stimulus Affective Tone 
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