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Abstract

Author:   Irina T. Toteva 

Title: An Empirical Test of a Theoretical Model of 
Surprise in Marketing 

 
Institution:   Florida Atlantic University 

Dissertation Advisor:  Dr. Eric H. Shaw 

Degree:   Doctorate of Philosophy  

Year:    2018  

The purpose of this research was to construct and empirically test a theoretical 

model of surprise and its impact on consumer affect and behavior. First the literature 

on the emotion of surprise was reviewed with particular emphasis on 

classification and process models of surprise. A theoretical model of surprise was 

constructed. A new concept called motivated meaning integration (MMI) was proposed. 

MMI takes place in a setting that includes the interaction of the appraisal process with 

factors such as environmental uncertainty and consumers’ individual differences. These 

interactions impact outcomes such as consumer affect and buying behavior. 

Ten hypotheses were derived from the theoretical model and empirically tested 

using several pretests and two main studies. The present research designed and evaluated 

several surprise manipulations and MMI manipulation checks to effectively test the 

proposed relationships. Participants were recruited from Amazon Mechanical Turk 

(Mturk). 



 
 

vii 

Although many of the hypotheses were not supported, some important ones were. 

The results provide some support that a consumer’s sense of personal control interacts 

with MMI to impact a consumer’s likelihood of choosing unknown or mystery products ( 

e.g. products in a known category such as beauty products but the actual products are 

selected by the company). Specifically, consumers who experienced a low sense of 

personal control (compared to a high sense personal control) were more likely to 

choose mystery products (vs. objectively similar known products) after they encountered 

surprise with mystery (vs. with known) elements. The results also provided some 

support that productivity orientation interacts with surprise appraisal to impact consumer 

affect. Particularly, consumers with high productivity orientation (vs. low) were more 

likely to experience higher positive affect after encountering surprise with mystery (vs. 

with known) elements. 

The primary implication for theory involves refining the conceptualization of 

surprise appraisal, especially fast MMI, and adopting adequate measure for testing it. 

The most relevant implication for marketing management is to offer products 

with mystery elements because consumers are more likely to choose additional 

mystery products. If this dissertation stimulates others to pursue research on surprise 

theory in marketing, my efforts to continue developing scientific theory will be worth it. 
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Chapter 1 Introduction

Surprise as a product incentive has a long history in marketing with one of the 

most recognizable examples being Cracker Jack popcorn company, which includes a 

surprise item with each package since 1912 (White 1997). Surprise in marketing is 

important because it has been found to attract consumers’ attention, to exert a positive 

influence on consumers’ affect, and to increase purchases (Heilman et al. 2002, 

Goldsmith and Amir 2010, Laran and Tsiros 2013). In addition to surprise as a product 

incentive, researchers have also investigated the impact of surprise in-store coupons 

given to customers before they make a purchase, finding that such incentives can elevate 

consumers’ mood and result in more items purchased and greater sales (Heilman et al. 

2002). While surprise as an incentive offered with purchase has been studied in 

marketing, there is little consumer behavior research that has explored how the 

experience of surprise impacts outcomes. 

Surprise as integral element of the product is a growing trend.  For example, the 

subscription boxes industry was estimated at 2000 unique services in 2016 and has grown 

to more than 3000 in 2017, a 50% growth rate, with sales of at least $5 billion (Mosendz 

and Bhasin 2016, Cheng 2017). This surprise-as-product industry is focused on attracting 

consumers to subscribe for periodic deliveries of unknown, novel products such as 

cosmetics, clothing, food, or drinks. Companies like Birchbox (cosmetics), StitchFix 

(clothes and accessories), Graze (snacks), and Pop Sugar (miscellaneous products) offer a 

periodic delivery of packages of specially curated products. Notably in all of the above 
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instances, consumers are likely to be surprised by the product itself since the items or 

content are novel and unknown to them prior to purchase. 

In addition to subscription boxes, there are many other instances of surprise as the 

product in the marketplace. For example, fast food chains such as Taco Bell regularly 

promote mystery menu items, designed to surprise people’s taste buds, and entice 

consumers to pre-order them. Book authors act similarly participating in promotional 

efforts in order to persuade consumers to pre-order books prior to the publication date. 

Another example from the toy industry, the LOL Surprise Dolls are packages of “layers 

of surprise” where children peel open small boxes to find surprising stickers, charms, 

clothing, and dolls, and are the number one seller in toys for the 2017 holiday season with 

over 2.5 million units sold in five months (Feldman 2017). Surprise in marketing is going 

so mainstream that Amazon launched a surprise treasure truck with the tagline “Every 

time you swing by the Truck, you’ll find something new to enjoy, like games, giveaways, 

tasty treats, and other surprises” (n.d. 2018). 

Surprise as an incentive in marketing has been explored but surprise as the 

experienced emotion and its effects on outcomes has received little attention. From 

psychology, emotions including surprise are believed to unfold in a similar pattern. After 

a change in the environment, (1) stimuli or other inputs evoke an emotion, (2) an 

appraisal process occurs, followed by (3) a response or outcome (Darwin 1872, Izzard 

1977, Plutchik 1980, 1991, Lazarus 1991). In the case of surprise, novel or unexpected 

stimuli elicit the emotion. Next, the appraisal process of surprise entails a causal 

attribution regarding the relationships between the stimuli, the environment, and personal 

circumstances (Lazarus 1991). The purpose of the appraisal process is to comprehend the 
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meaning of the unexpected stimulus and its significance to a person’s well-being (Meyer 

et al. 1997, Wilson and Gilbert 2008). Finally, the appraisal process leads to an outcome 

or response to the experienced surprise emotion (Lazarus 1991). 

There is a general consensus in the literature that surprise is initiated by novel, 

unknown, or unexpected stimuli (Lazarus 1991, Meyer et al 1997, Noordeweir et al. 

2016). Unfortunately, there is virtually no consensus in the area of the appraisal process 

part of experiencing surprise, and there is little understanding of the appraisal’s effect on 

subsequent outcomes. Furthermore, research has not explored the interaction between the 

appraisal process, individual differences, and environmental factors in the experience of 

surprise. Thus, there is a need to develop a theory of surprise and to clarify the appraisal 

process and its impact on subsequent outcomes. 

The purpose of the present research is to investigate surprise as an emotion in 

marketing by developing a comprehensive theoretical model. The model of surprise 

includes the well-understood stimuli-to-surprise reaction, as well as clarifying the poorly-

understood surprise-to-appraisal process, the misunderstood nature of appraisal, and the 

understudied effects of appraisal on outcomes. The present research contributes to 

marketing theory by developing a new theoretical concept to clearly define the process of 

appraisal following surprise by integrating theory from emotion and the meaning making 

literature. To confirm the theoretical model of surprise, this study empirically tests the 

appraisal process by predicting outcomes. This research will also provide a set of 

managerial implications applicable to industries that utilize surprise. 

This dissertation is organized as follows: Chapter 2 reviews the relevant literature 

on surprise from marketing and other social sciences. Chapter 3 develops a theoretical 
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model of surprise from which hypotheses are derived. Chapter 4 describes the 

methodology used to operationalize and test the hypotheses. Chapter 5 reviews the 

results. Finally, Chapter 6 discusses conclusions, theoretical and managerial implications, 

limitations of the study, and directions for future research.
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Chapter 2 Literature Review

This chapter begins with a review of the literature on surprise in the social 

sciences. It examines surprise as an emotion, then proceeds to discuss classifications of 

surprise and process models of surprise. Next, the review underscores commonalities and 

weaknesses in the literature. Finally, the review critiques the current conceptualization of 

the appraisal process of surprise and identifies a number of problems that warrant a 

reconceptualization.  

2.1. The Emotion of Surprise 

Surprise as an emotion has been studied since Darwin (1872) who viewed it as a 

survival mechanism with the purpose of protecting organisms from potentially dangerous 

stimuli. Conceptualizations of the emotion originally focused on its function, which is to 

interrupt ongoing action and direct people’s attention to a possibly significant or 

threatening stimulus for further analysis (Darwin 1872, Silvia 2009).  

Surprise is classified as one of six primary emotions, in addition to happiness, 

sadness, anger, disgust, and fear (Ekman and Friesen 1971, Izard 1977, Plutchik 1980, 

1991). These primary emotions are categorized based on: their relevance to adaptive 

processes, their presence at all evolutionary levels of organisms, their expression not 

being dependent on knowledge of neural structures or introspection (i.e. these emotions, 

when expressed, are visible and recognizable to other individuals), and their goal-directed 

outcome (Darwin 1872, Plutchik 1980). Primary emotions – including surprise – are 
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viewed as adaptive devices in response to changes in the environment in the struggle for 

individual survival (Plutchik 1980). 

Models of emotions including surprise are summarized in Table 1 and described 

in more detail below.  

Table 1. Overview of Existing Frameworks of Surprise 

Framework Focus Surprise 
Conceptualization 

Components  Weaknesses Related 
Research 

Russell and 
Barrett 
(1999) 

Classification 
of emotions 
with the goal 
to integrate 
all prior 
research on 
emotions 

Surprise as an 
emotional 
episode: high in 
activation, neutral 
in pleasantness 

Classification of 
emotions in a 
circumplex 
model of two 
dimensions: 
activation (i.e. 
arousal) and 
pleasantness 

Model proposes 
but does not test 
components of a 
surprise 
experience: a core 
affect, appraisal 
of the object, the 
experience of 
having the 
emotion, and 
physiological 
reactions and 
behavior  

Izzard 
(1977), 
Russell 
(1980), 
Plutchik 
(1980), 
Watson and 
Tellegen 
(1985), 
Frijda 
(1986) 

Meyer, 
Reisenzein, 
Schutzwohl 
(1997) 

A process 
model of 
surprise, 
analyzing the 
mental and 
behavioral 
processes 
that occur in 
response to 
surprising 
events 

Surprise as a 
feeling 
experienced in 
response to a 
significant 
unexpectedness  

Appraisal of 
unexpectedness 
- schema 
discrepant 
stimulus 
Surprise - felt 
emotion 
Analysis of 
event - causal 
analysis, 
evaluation of 
significance to 
one’s well-being 
and ongoing 
activities 
Schema update 
or revision - 
knowledge is 
updated 

Model does not 
clearly and 
concisely 
communicate the 
appraisal process 
following the felt 
emotion 

Mandler 
(1984), 
Meyer et al. 
(1994) 

Wilson and 
Gilbert 
(2008) 

Model 
emphasizes 
the 
importance 
of 
explanation 

A general 
conceptualization 
of emotions as 
evoked by 
significant 
relevant events 

Attend - an 
unexplained 
relevant event 
attracts attention 
React - an 
affective 

Model does not 
account for 
outcomes other 
than lowered 
affective reaction 

Frederick 
and 
Loewenstein 
(1999), 
Kahneman 
et al. (2004)  
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of relevant 
events that 
cause 
emotions 

reaction in 
response to the 
event  
Explain - 
appraisal of 
event, 
assessment of 
implications 
Adapt - lowered 
affective 
reaction, 
processing of 
event is 
complete 

Foster and 
Keane 
(2015) 

Surprise as a 
cognitive 
process of 
making sense 
of an 
abnormal 
event 

Surprise directs 
attention to an 
unexpected, 
discrepant 
stimulus, 
demanding 
cognitive 
resources to 
explain the 
discrepancy 

Setting - 
provides cues 
about initial 
state of 
scenarios 
Outcome - a 
surprising cue 
introduces 
discrepancy in 
the scenario and 
necessitates 
comprehension 
Explanation - 
the setting 
activates 
schemas in long-
term memory to 
form inferences 
and create a 
causal link 
between setting 
and outcome 

Model focuses on 
level of 
experienced 
surprise based on 
ease of 
explanation, does 
not consider other 
factors or 
outcomes 

Kahneman 
and Miller 
(1986), 
Teigen and 
Keren 
(2003),  
Zwaan and 
Radvansky 
(1998) 

Valenzuela, 
Mellers, 
Strebel 
(2010) 

Surprise as 
influenced by 
individual 
differences 
such as 
cross-cultural 
factors 

Surprise as the 
amazement 
caused by an 
unexpected event 
such as a surprise 
incentive during 
shopping 

Unexpected 
incentive - a 
novel stimulus 
Probability 
assessment - 
cultural 
differences 
determine 
consumer 
expectations 
influencing 
causal 
explanations of 
event 
Experienced 
surprise - 
judged surprise 

Model offers a 
limited 
perspective of the 
influence of 
individual 
differences on 
outcomes 

Choi and 
Nisbett 
(2000), 
Williams 
and Aaker 
(2002) 
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based on beliefs 
about the 
incentive’s 
occurrence  
Momentary 
pleasure - 
positive affect 
experienced by 
participants due 
to surprise 

Noordewier, 
Topolinksi, 
Van Dijk 
(2016) 

A temporal 
perspective 
on the feeling 
of surprise 

Surprise as the 
initial response to 
unexpectedness 
which causes 
interruption in 
activity and 
orienting 
attention to make 
sense of event, 
transpiring over 
time 

Unexpectedness 
detection - a 
schema 
discrepant 
stimulus 
captures 
attention 
Surprise - felt 
as interruption 
of activities and 
redirecting of 
processing 
efforts to novel 
stimulus 
Sensemaking - 
appraisal of 
event in terms of 
pleasantness and 
goal relevance 
Cognitive 
mastering - 
event is 
appraised and 
relevant 
schemas have 
been revised  

Model does not 
clearly 
communicate how 
sensemaking 
leads to cognitive 
mastering and 
does not account 
for further effects 
on behavior 

Darwin 
(1872), 
Meyer at al. 
(1997), 
Ekman 
(2003), 
Reisenzein 
(2000) 

 
In summary, the commonalities of these models are: surprise is evoked by 

unexpected stimuli and attention is directed to the stimuli for appraisal to explain its 

meaning and significance to a person’s well-being.  

The Emotion of Surprise – Defined. There have been few formal definitions of 

surprise. The emotion of surprise, as most emotions, is usually classified in comparison to 

others along dimensions such as pleasantness or discussed in terms of its purpose. The 

emotion of surprise has been regarded as a function of an event’s unexpectedness 
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compared to a more likely expectation about the event prior to the moment of surprise 

(Teigen and Karen 2003, Pezzo 2003). Itti and Baldi (2006) consider surprise as 

occurring in the presence of uncertainty that arises from missing information or 

unexpectedness. In similar terms, surprise is evoked if a stimulus does not conform to 

one’s expectations, (Izzard 1977, Kahneman and Miller 1986, Meyer et al. 1997). 

Surprise has also been regarded as the reaction to a significant discrepancy between a 

potential stimulus that fits with people’s perceived setting and a novel or unexpected 

stimulus that does not (Rumelhart 1984, Teigen and Keren 2003, Noordewier et al. 

2016). The purpose of surprise is established as directing a person’s attention and 

information processing efforts to explain the unexpected stimulus and understand its 

significance for subsequent action (Darwin 1872, Meyer et al. 1997, Pezzo 2003, 

Horstmann 2006, 2015, Foster and Keane 2015).  

Based on these commonalities, for this research, surprise is defined as an 

emotional reaction to a significant unexpected stimulus that results in directing attention 

to make sense of the event. 

The classifications and models of surprise are discussed in more detail next. 

2.1.1. Classifications of Surprise 

Most emotion theorists until the late 1990s focused on categorizing emotions 

along various dimensions. For example, Arnold (1960) developed the idea that most 

emotions, including surprise, involve an initial appraisal of a stimulus as positive 

(beneficial) or negative (harmful). Other theorists classified emotions along the 

dimensions of pleasantness (pleasure-pain), behavioral direction (approaching-avoiding), 

and rewards driven (rewarding-punishing) (Frijda 1986, Izard 1977, Smith and Ellsworth 
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1985). Surprise was also differentiated from other emotions via factor-analysis studies by 

the words aroused, astonished, surprised (Watson and Tellegen 1985) and amazement, 

astonishment, surprise (Shaver et al. 1987). 

According to Darwin (1872), surprise as a feeling is instantaneous: it is 

experienced when an individual becomes aware of a stimulus that represents a significant 

discrepancy, between perceived and expected, and before the stimulus has been appraised 

as harmful or beneficial (Plutchik 1962, 1980, Ekman and Friesen 2003). When a person 

perceives a sudden, novel, or unexpected stimulus, attention is directed to further 

appraise the stimulus.  This appraisal takes the form of a novelty check and involves an 

initial evaluation of whether a stimulus is new, sudden, or unfamiliar (Scherer 2001). 

Generally, emotion theorists agree that novel or unexpected stimuli cause surprise, 

followed by further appraisal of the stimulus and other emotional, cognitive, and 

behavioral reactions (Darwin 1872, Tomkins 1962, 1970, Izzard 1977, Plutchik 1980, 

Russell and Barrett 1999, Ekman and Friesen 2003).  

Russel and Barrett Model. Attempting to resolve prior varieties of approaches, 

Russell and Barrett (1999) propose that there are prototypical emotional episodes 

centered around a core emotional affect. Core affect is conceptualized as the most 

elementary affective state that need not be directed at anything. Conversely, prototypical 

emotional episodes are defined in a context of an encounter with an object. This 

encounter is conceptually proposed to include: a core affect, attention toward and 

appraisal of the object, the experience of oneself as having the emotion, and any resulting 

physiological reactions and behavior (Russell and Barrett 1999). The authors posit that 
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emotional episodes vary based on degree of pleasure and degree of activation and 

develop a two-dimensional schematic map of core affect (See Figure 1).  

 

 

Figure 1. Model of Core Affect 

 

Source: Russell and Barrett 1999 

Surprise is categorized as a prototypical emotional episode along two bi-polar 

dimensions: activation (i.e. arousal-sleep) and pleasantness (i.e. pleasure-displeasure) 

(Figure 1). To understand this classification, pleasure as a subjective experience 

represents how well a person is doing (Russell and Barrett 1999).  Surprise is proposed to 

be neutral, i.e. neither pleasant nor unpleasant, and high on activation (Russell and 

Barrett 1999).  The subjective feeling of activation, also known as arousal, is defined as 

representing one’s physiological state on a bi-polar scale between feeling drowsy or 

excited. Mandler (1975, 1982) defines arousal as a physiological response of the 

autonomic nervous system that functions involuntarily.  
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It is important to note that surprise is experienced as a momentary rise in 

activation.  When encountering an unexpected stimulus, a person experiences a rise in 

physiological arousal to a level above the optimal level (i.e. the arousal level before 

surprise was felt). This rise in activation necessitates a process of adaptation with the goal 

of restoring arousal to an optimal level (Berlyne 1960).  

This early model of emotions by Russell and Barrett (1999) integrates existing 

emotion classifications and provides a foundation for understanding the components of 

surprise: detection of stimuli, directed attention for further appraisal, and resulting 

physiological and behavioral reactions. Although Russell and Barrett (1999) mention 

core affect and emotion episodes, they do not discuss them in the model. Finally, this 

stream of literature does not empirically investigate surprise as a process with related 

outcomes.  

2.1.2. Process Models of Surprise 

This section discusses five process models of surprise. Following a focus on 

classifying emotions, theorists began to investigate surprise as a process (Table 1).  

Meyer, Reisenzein and Schutzwohl Model. One of the first models to examine 

surprise as a process was developed by Meyer, Reisenzein and Schutzwohl (1997) (See 

Figure 2).  
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Figure 2. Surprise as a Process Elicited by Unexpected Events 

 

Source: Meyer et al. 1997 

This model demonstrates that a schema-discrepant event elicits surprise, followed 

by a series of processes that begin with the appraisal of the event, continue with the 

feeling of surprise, interruption of ongoing activities and reallocation of processing 

efforts to the event, and resulting in the analysis of the event (Meyer et al. 1997). This 

model presents the concept that the detection of a surprising event is followed by an 

appraisal process of considering the meaning and relevance of the event, thus 

demonstrating the experience of surprise as a process.  

The model by Meyer et al. (1997) establishes the importance of the setting, 

representing one’s perception of the world before surprise is encountered, and the 

unexpected stimulus being perceived as discrepant. This model also emphasizes the 
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appraisal process that ensues after the detection of surprising stimuli.  Despite its 

important contribution to the surprise literature, the model does not present and test a 

parsimonious and thorough framework of the experience of surprise and resulting 

outcomes.  

Wilson and Gilbert Model. Although not explicitly referencing surprise, another 

process model presents the importance of emotional adaptation in response to changes in 

the environment. Specifically, Wilson and Gilbert (2008) demonstrate how people 

respond to changes in emotional states. Their model named AREA for Attend, React, 

Explain, Adapt proposes that individuals direct their attention to relevant unexplained 

events, attempt to explain the discrepancy with the goal to adapt (See Figure 3). 

Figure 3. AREA Model 

 

Source: Wilson and Gilbert 2008  

The process begins with an initial appraisal of whether an event is relevant to the 

person. Unexplained and relevant events are proposed to attract people’s attention and 

lead to the explain step (Wilson and Gilbert 2008). At this phase, people engage in a 
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process of understanding the causes and consequences of the event. The explain phase 

culminates in reaching an understanding of the events’ nature, causes, and implications. 

Subsequently, individuals are proposed to experience the adapt phase i.e. when the event 

has been comprehended and does not provoke an emotional reaction any longer (Wilson 

and Gilbert 2008). The purpose of this model is to present a framework of how people 

understand unexplained, unexpected events without a specific focus on surprise and 

outcomes. 

Foster and Keane Model. Another process model of surprise was developed by 

Foster and Keane (2015). The authors propose that consumers search for explanations of 

surprising events based on self-established expectations about relationships in the 

environment. The authors cite norm theory which posits that people possess established 

norms (i.e. expectations) regarding the state of the world (Kahneman and Miller 1986). In 

any given scenario, a person recruits a number of representations of expected outcomes 

from memory (Kahneman and Miller 1986). The aggregated representations produce a 

“norm” (i.e. what could be expected as an outcome in a given scenario) (Kahneman and 

Miller 1986). An event evokes surprise if the event outcome deviates from the produced 

“norm” (Kahneman and Miller 1986, Foster and Keane 2015). The focus of the model by 

Foster and Keane (2015) is to understand how some events are perceived as more 

surprising compared to others (See Figure 4). 
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Figure 4. A Cognitive Model of Surprise 

 

Source: Foster and Keane 2015 

Similarly to Meyer et al (1997), Foster and Keane (2015) develop the idea that a 

surprising outcome is perceived as a discrepancy from expectations and requires an 

explanation. This process of sensemaking of the discrepancy occurs as the forming of a 

link between the setting and the surprising stimulus. The model by Foster and Keane 

(2015) establishes that the assessment of the cognitive difficulty level involved in 

reaching an explanation (i.e. ease of sensemaking) acts as a proxy estimate for the 

deviation between the surprising setting and existing schemas. This sensemaking process 

is discussed in more detail later in this chapter. The model by Foster and Keane (2015) 

contributes to the understanding of surprise by proposing that cognition, knowledge, and 

memory work together with cues from the setting to form explanations for surprising 

stimuli.  

Noordewier, Topolinksi, Van Dijk Model.  Noordewier et al. (2016) propose 

another process model of surprise, pointing out that the encounter of unexpected stimuli 

is followed by sensemaking, and the process unfolds over time (See Figure 5). 
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Figure 5. Temporal Perspective of Surprise 

 

 Source: Noordewier et al. 2016 

Although this model conceptualizes surprise as a negative response to unexpected 

stimuli, the agreement in the literature is that surprise is neutral in valence, as previously 

discussed. This model presents the essential components of a surprise experience: 

detection of unexpected stimuli, emotion of surprise, appraisal process of surprising 

stimulus, and outcomes depending on the appraisal. The contribution of this model is the 

proposition that surprise is followed by an appraisal process of sensemaking i.e. 

understanding of the unexpected event. This model also highlights cognitive mastering as 

an important concept in the experience of surprise. Although the authors do not clearly 

define it, they conceptualize cognitive mastering as the state of having made sense of 

surprising stimuli and characterize it as “rewarding and positive” (Noordewier et al. 

2016, p.143). Cognitive mastering is further compared to the “a-ha” moment when a 

person comprehends the punch line of jokes (Topolinksi and Reber 2010).  The important 

model by Noordewier et al (2016) did not account for other factors that may influence the 

sensemaking process and subsequent outcomes, and was not empirically tested.  
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Valenzuela, Mellers, Strebel Model. A process model investigated the experience 

of surprise from a cross-cultural perspective in the context of receiving unexpected gifts 

(See Figure 6).  

Figure 6. Surprise and Cultural Differences 

 

Source: Valenzuela et al. 2010 

Valenzuela et al. (2010) show that although surprise can positively influence 

consumer affect and behavior, not all consumers can be expected to react to surprising 

stimuli similarly. In particular, the authors consider cultural differences between East 

Asians and Westerners in their emotional reactions to surprising marketing stimuli (Table 

1). East Asians are believed to understand their surroundings as explained by multiple 

factors. They are proposed to engage in holistic reasoning, which is guided by the 

assumption that everything in the universe is connected (Valenzuela et al. 2010).  They 

tend to resolve inconsistencies by reconciling differences between opposites or by 

transcending points of disagreement (Choi and Nisbett 2000, Valenzuela et al. 2010). 
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Their inclination to reevaluate the environment makes them more likely to explain 

implausible outcomes as plausible and ordinary, which subsequently influences how they 

experience surprise. Conversely, Westerners are more likely to confront discrepancies in 

the environment by rejecting some plausible explanations (Valenzuela et al. 2010). 

According to this model, Westerners experience greater momentary pleasure than East 

Asians from surprising incentives, due to the cultural differences described above. This 

model supports the importance of accounting for individual factors, such as cultural 

differences, in a theoretical model of surprise.  

2.1.3. Critique of Models of Surprise   

Reviewing existing models of surprise makes evident several commonalities in 

the literature. All theorists agree that surprise is evoked by a novel or unexpected 

stimulus and that the emotion of surprise prompts an appraisal process. Theorists also 

agree that the appraisal of surprise involves schema revision and retrospective 

evaluations of felt surprise. Although all process models establish the integral role of the 

appraisal process, they differ in their varying perspectives of the underlying mechanism 

of the process.  

Thus, the commonalities in the literature suggest that a theoretical model of 

surprise should account for the following elements: 

• Unexpected or novel stimulus triggering surprise 

• Instantaneous feeling of surprise – neutral on pleasant-unpleasant 

dimension and high on activation 

• Appraisal process that may include the following: adaptation, analysis, 

appraisal, explanation, schema update or revision 
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• Outcomes – affect, behavior 

Although there seems to be a general agreement in the literature on the main 

components of the surprise experience, there is a significant lack of clarity regarding the 

“appraisal process” and its effects on outcomes following surprise.  

2.2. The Appraisal Process 

Surprising stimuli attract one’s attention and require further appraisal of the 

unexpectedness or novelty. Early on this appraisal process was referred to as adaptation, 

causal analysis, explanation, or schema revision. More recently, this appraisal process has 

been conceptualized as the sensemaking of surprise (Wilson et al. 2005, Maguire et al 

2011, Foster and Keane 2015, Noordewier et al. 2016).       

2.2.1. Sensemaking 

Sensemaking – Current Conceptualization. Although not specifically referring to 

sensemaking, early emotion theorists agreed that people’s ongoing activities are 

interrupted by surprising stimuli and people direct their attention to the stimulus to make 

sense of it (Darwin 1872, Izard 1972, Plutchik 1980, Rogers 1983, Lazarus 1991). Recent 

theorists of surprise have established that the detection of surprising stimuli is followed 

by the process of sensemaking (Meyer et al. 1997, Wilson et al. 2005, Maguire et al. 

2011, Foster and Keane 2015, Noordewier et al. 2016).  Sensemaking has been broadly 

defined as the process of appraisal of an event’s implications to an individual and his/her 

subsequent behavior (Meyer et al. 1997, Schutzwohl 1998, Maguire at al. 2011). Maguire 

and colleagues (2011) specifically state that the feeling of surprise prompts appraisal and 

reflects a person’s attempt to make sense of an unexpected event via cognitive analysis of 

the surprising stimuli. The authors further conceptualize sensemaking as an “urgent 
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representational updating process” in response to encountered surprising stimuli 

(Maguire et al. 2011, p. 177).  

Sensemaking and Schemas. Foster and Keane’s (2015) model of surprise proposes 

that surprising stimuli provoke retrieval of stored knowledge from schemas in memory. 

People attempt to match stored knowledge with what is perceived in their setting of 

circumstances in order to explain a surprising stimulus (See Figure 4).  

Stored knowledge in memory is important in the formation of explanations 

(Eynsenck 2006). Knowledge is organized in long-term memory as schemas, which are 

conceptualized as organized packets of information about events, objects, people, or the 

world (Bartlett 1932). Schemas stored in people’s long-term memory represent the 

meaning, organization, and connections between concepts at various levels of complexity 

(Mandler 1982, 1984; MacInnis and Price 1987, Schutzwohl 1998).  For example, in a 

marketing context schemas could contain knowledge regarding product attributes. In 

particular, consumers’ product schemas represent their understanding of product 

attributes (e.g. the shutter speed or lens sharpness of a camera) as a result of inference 

making or direct experience with certain product contexts (e.g. evaluating different 

cameras) (Broniarczyk and Alba 1994). Schemas, as structures of people’s existing 

knowledge, are proposed to be accessed during sensemaking of surprising stimuli (Foster 

and Keane 2015).  

The central function of schemas is to facilitate the comprehension of current 

input—such as introduced by surprising stimuli—and to allow people the ability to 

predict future events (Bransford and Johnson 1972, Schutzwohl 1998). Foster and Keane 

(2015) offer a graphical representation of sensemaking of surprise as the process unfolds 
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by accessing schemas in a person’s working memory (See Figure 4). First, there is a 

starting point of comprehension, represented by the setting, which captures the initial 

state of accessed schemas without any discrepancy. Then, a surprising stimulus is 

perceived as a schema-discrepant event and enters the working memory of individuals. 

Subsequently, there is a need to resolve the discrepancy via sensemaking.  

Sensemaking As a Process of Resolving Schema-discrepancies. Surprising stimuli, 

defined as novel or unexpected, introduce new data in people’s perception. This 

surprising stimuli are initially perceived as schema-discrepant and demand sensemaking 

(Itti and Baldi 2009). The goal of sensemaking is to resolve schema-discrepant input by 

integrating it with existing schemas, in order to restore consistency of meanings in the 

environment and determine subsequent behavior (Meyer at al. 1997, Schutzwohl 1998, 

Maguire et al. 2011).  

Schema discrepancies are resolved with the formation of inferences (Maguire et 

al. 2011, Foster and Keane 2015). There are three types of relevant inferences. Bridging 

inferences are meaning connections between a current schema and any relevant previous 

schemas (Eysenck 2006). Elaborative inferences add details to the setting and logical 

inferences are links formed depending on the meaning of words or objects (Eysenck 

2006).  Inferences are created by collecting information on five dimensions in order to 

reach comprehension of the unexpectedness or novelty in a setting. During sensemaking, 

people collect information from the environment to establish the dimensions of the 

present event (Zwaan and Radvansky 1998). These dimensions are: (1) the time the event 

happens, (2) the spatial region in which it occurs, (3) the people or objects involved, (4) 

the causation (i.e. relationships between individuals, objects, or circumstances), between 



 
 

23 

people or elements and (5) intentionality (i.e. motivations for actions related to the event) 

(Zwaan et al 1995). Cues in the setting related to these dimensions activate relevant 

schemas to facilitate comprehension. The result is the creation or updating of situation 

models or scripts. It has been proposed that people evaluate the difficulty of the cognitive 

activity of schema discrepancies resolution (i.e. ease of sensemaking) as a proxy of 

experienced level of surprise (Foster and Keane 2015). 

Situation Models and Scripts. Situation models represent current, detailed 

representations of events, objects, people, and relationships in a setting and can be 

dynamically updated with new information (Johnson-Laird 1983, Fodor and Pylyshyn 

1988, Kintsch 1992, Zwaan and Radvansky 1998). Scripts outline typical events with 

detailed steps of occurrence such as what happens during a restaurant visit (Bower, 

Black, Turner 1979, Eysenck 2006). Schemas are static structures of knowledge and the 

essential blocks of comprehension while situation model and scripts are dynamic 

structures based on schemas and updated in the moment with new information to form 

inferences. For example, in marketing a situation model would be consumers’ perception 

of a company’s website and a script would be the steps of ordering a product online. To 

sum up, schema-discrepancies caused by surprise are resolved via the updating of 

currently active knowledge structures known as situation models or scripts.   

Sensemaking As Emotion Adaptation The function of sensemaking is to 

comprehend the meaning of surprising events. Another proposed function of 

sensemaking is emotion adaptation (Wilson and Gilbert 2008). Wilson and Gilbert (2003, 

2008) have posited that unexpected events evoke emotions in people who are prompted 

to make sense of their environment and adapt to their circumstances. They develop a 
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theoretical model of emotion adaptation (See Figure 3). Wilson and Gilbert (2003, 2008) 

argue that people attend (i.e. direct their attention) to an emotion-evoking surprising 

event, they explain it (i.e. make sense of it), and then adapt emotionally. The main 

proposition of this model is that sensemaking is employed to understand unexpected 

events with the goal of transforming these events into ordinary instances of the 

environment, i.e. ones that are not unexpected anymore and thus not emotion-inducing.  

To illustrate this proposed emotion adaptation mechanism, the authors cite studies 

with people experiencing traumatic events such as the loss of a spouse and how they 

attempt to find meaning through the grieving process (Bonanno et al. 2002). Particularly, 

individuals who make sense via writing about traumatic experiences show long-term 

improvement in mood and increased life satisfaction (Lepore 1997, Lyubomirsky et al. 

2006).  The writing process is interpreted as sensemaking. As people engage in writing, it 

allows them to comprehend the event and adapt to it by making their environment seem 

ordinary and predictable again (Lazarus 1991, Wilson, Gilbert, Centerbar 2002). 

Pennebaker (1997) asked one group of students to write about an emotionally upsetting 

experience and another group to write about a control topic, for 15-30 minutes each day, 

for 3-5 consecutive days. The author found a pattern of increasing number of causal and 

insight words (i.e. inferences made) as the writing exercise was continually performed in 

the emotional condition. Moreover, students who wrote about the emotional topic 

demonstrated improved grades in the months following the study in addition to other 

beneficial outcomes such as improved immune function.  

Sensemaking and Cognitive Mastering. At the end of the sensemaking process of 

surprise, people reach an understanding of the event. Noordewier et al. (2016) refer to 
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this stage of sensemaking as cognitive mastering. Although they feature it as a separate 

process in their model, they do not clearly define the concept (See Figure 5). 

Furthermore, cognitive mastering is the final point of sensemaking rather than another 

process. Cognitive mastering is the point in time when the surprising event is explained, 

and subsequently, the event is no longer schema-discrepant and emotion-inducing 

(Wilson and Gilbert 2008). This reflects that the revision of existing schemas has been 

achieved, leading to the environment being predictable and orderly again (Meyer at al. 

1997). Finally, cognitive mastering is a state when people have restored a sense of 

meaning alignment in their surroundings, i.e. “having made sense” (Park 2010, p. 258). 

Consequently, cognitive mastering is clearly the end of the appraisal process following 

surprise, and as such should be conceptualized as the goal of sensemaking when the 

appraisal process begins. 

Goals are generally defined as cognitive representations of desired end states 

(Kruglanski 1996, Karoly 1999). A person’s awareness of a discrepancy between a 

current state and a desired state can activate relevant goals (Higgins 1989). For example, 

if one’s current weight is higher than one’s ideal weight, this discrepancy could activate a 

weight-loss goal. Goals can also be activated without one’s awareness, as a result of 

environmental cues (Bargh 1990, Chartrand and Bargh 1996, Shah and Kruglanski 2003, 

Laran and Janiszewski 2009). For example, if people perceive words related to 

achievement such as “win” and “succeed,” they demonstrate improved performance in 

subsequent word-puzzle tasks (Bargh et al. 2001).  In the context of surprise, stimuli 

introduce a schema discrepancy in a setting. People engage in the appraisal process in 

order to resolve the incongruity. People engage in sensemaking until the discrepancy is 
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resolved at the point of cognitive mastering, which could be conceptualized as the goal of 

the sensemaking process. A marketing example of reaching cognitive mastery would be 

when a consumer clicks to open a company email with a catchy subject line and finds out 

about a current, unexpected promotion by the company. 

Sensemaking – Slow vs. Fast Processes. The sensemaking process is established 

as beneficial when individuals are faced with negative or stressful unexpected events 

because sensemaking facilitates recovery from the events by removing their ability to 

evoke negative feelings (Wilson et al. 2005, Park 2010). In particular, a fast-occurring 

sensemaking process allows people to process negative surprising events quickly so the 

events no longer produce negative feelings.  

However, fast sensemaking would also speed up recovery from positive 

unexpected events by reducing the time during which positive feelings are experienced. 

Wilson and colleagues (2005) demonstrate that inhibiting people’s ability to make sense 

of positive unexpected events (i.e. slowing down sensemaking) results in prolonged 

pleasure from such events. Their research shows support for the important influence of 

slowing down the sensemaking process on positive outcomes following surprising events.  

Sensemaking as Meaning Making. Sensemaking as a concept has been referenced 

in the meaning making literature, a research area of psychology. The meaning making 

literature explores the tendency of people to feel discomfort when they encounter 

inconsistencies of meaning, which results in a search for revised meanings. Sensemaking 

and meaning making are similar in that both processes involve the analysis of meanings. 

Meaning is defined as a mental representation of potential relationships between objects, 
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events, or concepts (Baumeister 1991). Meaning is what connects people, places, or other 

elements in expected ways (Bruner and Postman 1949, Heine et al. 2006).  

Building upon philosophical work (Camus 1955) and social psychology research, 

people are proposed to have a need to perceive consistency in meanings in their 

environment and across various contexts (Heine et al. 2006). Some theoretical examples 

are balance theory (Heider 1946) and cognitive dissonance (Festinger 1962), 

demonstrating that people want to maintain a sense of balance via meaning making 

(Antonovsky 1979). When meaning representations are perceived as incongruent with 

existing schemas, such as seeing a suit of playing cards featuring inconsistent cards (i.e. 

black hearts, red spades), people experience discomfort (Bruner and Postman 1949). As a 

result, people engage in revising their existing knowledge structures or reaffirming 

meaning elsewhere (Heine et al. 2006, Proulx et al. 2010).  

Park (2010) developed a conceptual model to integrate existing research on 

meaning making (See Figure 7).  
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Figure 7. Meaning-making Model 

 

Source: Park, 2010 
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Park (2010) reviewed research that investigates how people make sense of 

traumatic events to develop a model describing the process of resolving meaning 

inconsistencies introduced by stressful situations. Park’s (2010) propositions may be 

summarized as follows:  

• People possess cognitive frameworks of global meaning (i.e. schemas) 

that represent their beliefs about meanings. 

• The discrepancy between a novel, stressful situation (i.e. surprise) and 

people’s global meaning (i.e. schemas) creates distress  

• Meaning-making processes (i.e. sensemaking) are initiated: people 

appraise the new event and attempt to reduce the discrepancy.   

• The goal of the meaning-making subprocesses is to resolve the meaning 

inconsistency and “restore a sense of the world as meaningful” (Park 

2010, p. 258) (i.e. cognitive mastering). 

• When the meaning making is successful, people reach a “sense of having 

made sense” (Park 2010, p. 258) (i.e. the goal of cognitive mastering is 

accomplished). 

In summary, Park’s (2010) model appears to follow sensemaking as an appraisal 

process, as described previously. Although meaning-making and sensemaking are 

essentially the same processes, the focus of Park (2010) is to review the meaning making 

literature rather than to distinguish between nuances of the process. As a result, the model 

does not establish boundary conditions for the process.  It should be emphasized that Park 

(2010) conceptualizes sensemaking as both automatic and effortful processes rather than 

making a clean distinction between the two. Since this model is a review, the 
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subprocesses and outcomes of meaning making are discussed broadly and empirical 

support is not provided. Also, the meaning-making literature as summarized by Park 

(2010) focuses predominantly on comprehending stressful negative events, omitting 

investigation of relationships in a positive context. Finally, Park’s (2010) model 

emphasizes “meaning-made” as the main outcome. The model, due to its purpose, does 

not focus on behavior. 

2.2.2. Critique of Sensemaking 

While sensemaking has been established as the appraisal process following the 

encounter of surprising stimuli, the conceptualization of the process needs further 

investigation and clarification. First, the process has been explored mainly with a focus 

on its influence of people’s perceived level of surprise (Maguire et al. 2011, Foster and 

Keane 2015). Experiments have demonstrated that varying the information presented in 

settings can impact how easily participants can produce an explanation for a surprising 

outcome (Maguire et al. 2011, Foster and Keane 2015). Consequently, participants 

evaluate surprise retrospectively based on how easily they made sense of the surprising 

event but research has failed to explore any other outcomes.  

Another problem with current the conceptualization of sensemaking is that the 

process has been studied too broadly, i.e. as a general cognitive process not specifically 

related to surprise. As previously discussed, sensemaking has been posited as essential to 

the human condition: people are constantly looking to find meaning (Camus 1955, Heine 

et al. 2006).  Sensemaking, as a general meaning-making process, is viewed as people’s 

inclination to understand meanings and to establish mental representations of expected 

relationships between elements of their reality (Heine et al. 2006). Consequently, 
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sensemaking is broadly defined as ongoing and without a context. Sensemaking has also 

been developed in the context of cognitive psychology, which is proposed to focus on the 

“main internal psychological process involved in making sense of the environment and 

deciding what actions might be appropriate” (Eysenck 2006, p. 3).  Thus, any cognitive 

process could be classified broadly as sensemaking.  

Another issue with current conceptualization of sensemaking is that the process 

has been defined as both automatic and effortful without specifying boundary conditions 

(Park 2010). On one hand, sensemaking as a cognitive automatic activity is proposed to 

occur all the time in response to stimuli in the environment (Lazarus 1999, Wilson and 

Gilbert 2008, Eysenck 2006). Conversely, sensemaking has been posited as an effortful 

cognitive activity that influences judgements of felt surprise (Maguire et al. 2011, Foster 

and Keane 2015).  

To sum up, the sensemaking process is not clearly defined and thoroughly 

researched. There needs to be a distinction made between sensemaking as a general 

cognitive process that is automatic and ongoing, and the deliberate process that unfolds 

when surprising stimuli are encountered. Finally, there needs to be a reconceptualization 

of sensemaking, which is discussed as part of a theoretical model of surprise in the next 

chapter.



32 

Chapter 3 Theoretical Model Of Surprise

This chapter proposes a theoretical model of surprise. Unexpected, novel, and 

relevant stimuli occur in a setting and can evoke the feeling of surprise. Following 

surprise, the inputs of new information introduced by the unexpected stimuli results in an 

appraisal process (discussed in detail later). The appraisal process is influenced by 

environmental cues, which impacts people’s sense of personal control, and by other 

individual differences. Based on the appraisal process and interactions with individual 

differences, the model predicts outcomes such as affect and behavioral intention. Finally, 

hypotheses are derived from the model. 

A graphical representation of the theoretical model of surprise is shown in Figure 

8. 

Figure 8. Theoretical Model of Surprise 
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3.1. Stimuli and Setting 

There is general agreement in the literature that encountering unexpected, relevant 

stimuli in a setting evokes surprise. In particular, surprise-evoking stimuli are defined as 

significantly unexpected, novel or sudden in relation to the existing knowledge of the 

person observing his/her circumstances (i.e. the setting) (Meyer et al. 1997, Silva 2009). 

As discussed in Chapter 2, such stimuli are termed schema-discrepant because they 

deviate from established schemas, which are knowledge structures of relationships 

between events or objects stored in memory (Meyer et al. 1997). Being defined as 

schema-discrepant, the stimuli are unexplained in the first moment of occurrence, 

provoking the feeling of surprise. 

The present model of surprise accounts for the setting where surprising stimuli are 

encountered. As Foster and Keane (2015) point out, the setting represents the environment 

and facilitates the retrieval of relevant schemas. The setting is a snapshot of the world and 

determines the person—environment relationship before and after the encounter of novel 

stimuli (Plutchik 1980, Lazarus 1993). The setting, as a portion of the environment, is 

dynamic and continuously evolving. This environmental context, including current social, 

cultural, and physical events, represents what is observable by the individual and sets the 

stage for the occurrence of emotions (Lazarus 1993). The environment can carry 

uncertainty, which could affect people and their perceived ability to control their 

circumstances (i.e. their sense of personal control). Consequently, the setting can have an 

effect on people separately from any surprising stimuli. Thus, the setting is integral to 

developing a model of surprise (as discussed in Chapter 2).  
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3.2. Surprise 

The feeling of surprise follows the encounter of unexpected, novel, or sudden 

stimuli. As discussed in Chapter 2, the feeling is neutral on a positive-negative 

dimension, and the feeling is experienced as high in arousal (Russel and Barrett 1999). 

The feeling of surprise reflects the novelty check, i.e. there is initial appraisal of a 

stimulus as relevant and novel, unexpected, or sudden (Sherer 2001). The novelty 

perception prompts the rise in activation. The feeling of surprise is momentary and 

reflects the redirection of one’s attention to proceed with cognitive processing of the 

unexpected stimulus for further appraisal (Meyer et al. 1997). 

3.3. Appraisal 

Surprise is followed by an appraisal process. While this process has been 

extensively researched, the underlying mechanism of the appraisal process in the case of 

surprise has not been clarified in the literature. The proposed theoretical model aims to 

clarify the appraisal process, empirically test the model, and predict outcomes. The 

present theoretical model seeks to establish that the appraisal process interacts with 

individual differences of people (i.e. sense of personal control as influence by 

environmental uncertainty and productivity orientation) and the interaction effect 

influences affect and behavior. 

Most research on surprise argues that the appraisal process occurs as sensemaking 

of the unexpected stimuli. Sensemaking involves comprehension of information by 

constructing bridging inferences between elements of schemas and new data with the 

goal of explaining discrepancies provoked by surprising stimuli (Meyer at el. 1997, 

Connell and Keane 2006, Heine et al. 2006, Maguire et al. 2011, Foster and Keane 2015). 
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Importantly, the literature on emotion has established that the sensemaking of unexpected 

events has the goal of resolving discrepancies (i.e. reaching cognitive mastery) in the 

setting to make the environment predictable (Schutzwohl 1998, Wilson, Gilbert, 

Centerbar, 2002, Foster and Keane 2015, Noordewier et al. 2016). Cognitive mastery is 

the end state of having comprehended the meaning of unexpected or novel stimuli and 

having integrated the newly constructed meaning relationships with existing schemas. As 

previously discussed, it is necessary to distinguish the deliberate sensemaking of 

unexpected or novel stimuli from the conventional sensemaking of the environment that 

occurs automatically.  

3.3.1. Sensemaking 

Sensemaking as a general cognitive process takes place virtually all the time. 

Emotion and cognition theorists agree that a continuously operating evaluation process 

occurs in individuals in response to perceiving the environment (Arnold 1960, 

Blumenthal 1977, Plutchik 1980, Lazarus 1991, Sherer 2001). Sensemaking, as 

previously discussed in Chapter 2, is also conceptualized broadly across the social 

sciences as meaning making. Specifically, it is argued that people strive to resolve 

meaning incongruities and maintain order in the meaning of their environment (Heine et 

al. 2006, Proulx and Heine 2009, Park 2010). This stream of literature conceptualizes 

sensemaking similarly to the appraisal process of surprise but too broadly.  

Another issue with the current conceptualization of sensemaking is that the 

process has been described as both automatic and deliberate (Park 2010). While this view 

fits with a long tradition across the social sciences to investigate cognition from a dual 



36 

processing perspective, it does not clearly describe or apply to the appraisal process of 

surprise.  

Dual processing theory in cognition has attracted a large body of research. 

Kahneman (2003, 2011), among many others, argued that people’s thinking (i.e. 

cognition) occurs as one of two processes: System 1 or System 2. The first one is holistic, 

unconscious, automatic and fast while the second one is analytic, conscious, effortful and 

slow. Other researchers have also conceptualized information cognition as automatic vs. 

controlled (Posner and Snyder 1975) and heuristic vs. systematic (Chaiken 1980). Most 

of these researchers make a distinction between two processing styles – one being 

impulsive and requiring low cognitive capacity, the other being reflective and requiring 

high cognitive effort – and establish conditions for the occurrence of each style (see 

Chaiken and Trope 1999, Hall 2017 for a review). There is a need to make a similar 

distinction in the meaning making literature to differentiate between automatic meaning 

making that transpires while perceiving a predictable setting and, alternatively, deliberate 

meaning making in reference to an encountered schema discrepancy, as in the case of 

surprise.  

3.3.2. Conventional Sensemaking vs. Motivated Meaning Integration 

The present research proposes to establish two types of sensemaking. One type of 

sensemaking occurs routinely while the second type occurs after the encounter of 

unexpected stimuli (See Figure 9). 
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Figure 9. Stimuli Appraisal Process – CS vs. MMI 

First, the continuous process of perceiving, interpreting, and understanding of 

stimuli in a predictable, familiar setting in the absence of surprise is here defined as 

conventional sensemaking (CS). In a general context, this cognitive process is 

characterized by people accessing existing schemas of their personal beliefs, goals, and 

established relationships and relating them to the constant stream of input from the 

environment, which does not require deliberate schema updating via meaning integration. 

CS is characterized as automatic, heuristic, intuitive, and associative. CS is here classified 

as the ongoing information processing of the environment that facilitates the immediate 

experience of perceiving and reacting to one’s surroundings (Blumenthal 1977). 

Conscious and awake people perceive the present time as a “moment of experience” 

which is defined as a temporal interval where meanings are integrated (Blumenthal 1977, 

p. 22). CS functions to create the impression of the present moment, it is not driven by a

goal to find meaning because meanings are understood. 
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Conversely, the process of motivated meaning integration (MMI) in the context of 

encountering relevant, surprising stimuli is distinguished from conventional sensemaking 

based on three conditions. First, it is provoked by unexpectedness, novelty, or any other 

incongruity in perceived meanings in a setting. The stimuli must also be significant, as 

determined by their importance to a person’s well-being (Lazarus 1991). There is initial 

appraisal of the stimulus as surprising and significant, described previously (Meyer et al. 

1997, Sherer 2000). Second, MMI begins when a person’s attention is oriented to the 

unexpected stimulus for further appraisal, i.e. conventional sensemaking ceases and MMI 

ensues, focused on resolving schema discrepancies. Third, MMI activates a goal of 

cognitive mastering of the environment, which is satisfied by resolving discrepancies in 

meanings, thus making the environment predictable again. MMI is deliberate, analytical, 

and effortful. The proposed conceptualization of MMI distinguishes the meaning making 

process provoked by a relevant discrepancy, novelty, or unexpectedness from the general 

meaning making process that transpires all the time (i.e. CS). 

MMI Subprocesses. The present research proposes that distinguishing CS from 

MMI is critical to exploring the emotion-appraisal-outcomes link by understanding the 

mechanism of the MMI subprocesses. The present research clarifies and establishes this 

distinction by proposing the following conceptualization of motivated meaning 

integration (See Figure 10).  
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A surprising event occurs when a relevant, unexpected stimulus is perceived in a 

setting. With surprise, as discussed in Chapter 2, MMI is the appraisal process (compared 

to CS). MMI is proposed to begin with the retrieval of existing relevant schemas to 

recruit information. New input from the setting is used in combination with prior chunks 

of information (schemas) to build situation models or scripts via inference making. Thus, 

the meaning integration process occurs as relevant input is continuously collected from 

the environment along five dimensions and associated with relevant schemas in memory 

by constructing inferences.  

Inference making continues while there are perceived situational discontinuities 

along any of the five dimensions that define a setting (Zwaan et al. 1995). Feedback – 

signaling if meaning discrepancies are still present – determines whether the meaning 

integration process must continue.   

MMI activates a goal: to achieve aligned meaning relationships in the observed 

setting. This end state of MMI – referred to as cognitive mastery (CM) – is reached when 

meanings are perceived as aligned. That is the moment when the environment is 

consistent and predictable again. CM is an awareness of sudden insight characterized by 
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having integrated meanings in a unique way to resolve incongruities (Maier 1930, 

Blumenthal 1977). CM is akin to the “a-ha” point of comprehending a joke or resolving a 

problem (Lazarus 1991, Topolinski and Reber 2010, Nooredeweir et al 2016). This is 

also known as the Eureka moment of discovery. It occurs when people suddenly reach 

the solution of a thought experiment or a puzzle (Knoblich and Oellinger 2006), and is 

represented by people feeling as “having made sense” of discrepancies or unexpectedness 

(Park 2010).  

Clarifying cognitive mastery (CM) as the goal of MMI is important in order to 

distinguish the two types of sensemaking (i.e. CS and MMI). Conventional sensemaking, 

as a meaning making process, is assumed to involve automatic and holistic meaning 

integration in the absence of relevant incongruities. Blumenthal (1977) argues that a 

cognitive process, similarly conceptualized as conventional sensemaking (CS), occurs as 

a continuous retrieval of relevant schemas to furnish the immediate experience of being 

conscious and awake. However, as previously discussed, CS is not focused on restoring 

alignment in meanings. Only when a relevant incongruity enters a person’s perception 

(i.e. via surprising stimuli) and prompts a need to restore order in the environment (i.e. 

reach cognitive mastery of the perceived setting), information processing switches from 

CS to MMI.    

Meaning integration continues until discrepancies between surprising input and 

existing schemas are resolved, resulting in a coherent situation model or script. When 

inconsistencies have been processed the environment is again predictable because 

relationships in the setting are explained. Then MMI concludes and CS ensues.  
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Fast vs. Slow MMI. By clearly defining MMI, the stage is set to explain how MMI 

can occur as a fast or a slow process and to predict the subsequent impact on affect and 

behavior. Researchers have established that the ease of meaning integration of surprise 

can influence the level of experienced surprise. That is, difficult meaning integration of 

unexpected stimuli is associated with a higher level of surprise compared to easy 

meaning integration (Maguire et al. 2011, Foster and Keane 2015). Unfortunately, this 

ease-difficulty view of the appraisal process limits our understanding of the appraisal 

mechanism. Such a view rests on the assumption that people can objectively evaluate the 

level of cognitive activity involved in resolving a perceived schema discrepancy; but it 

has been shown that consumers have poor access – and thus understanding – of the 

processes by which they regulate their emotions, make sense of their surroundings, and 

report on their perceptions (Nisbett and Wilson 1977).  

To resolve the limited ease-difficulty view of meaning integration, the present 

research proposes an alternative perspective – the fast vs. slow processes view. Regarding 

MMI as a process that occurs over varying periods of time fits with a temporal view of 

the surprise process (Noordewier et al. 2016). Moreover, exploring meaning integration 

as a fast or a slow process offers the opportunity to empirically test different contexts of 

surprise as episodic experiences of varying length and prevents subjective evaluations of 

ease of meaning integration.  

From a fast vs. slow viewpoint of the process, MMI will conclude quickly in 

situations that are surprising and, as a function of the setting and a person’s existing 

schemas, present all necessary inputs to resolve a discrepancy (Figure 11). 
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Figure 11. Fast-occurring MMI 

T0  T1  T2  T3  T4 

Stimulus→ Emotion → Cognition →  Emotion →  Outcome 

Novelty  Surprise MMI-CM        Happy  Behavior  

Where T0, T1 … Tn represent timing marks, not equal intervals of elapsed time 

For example, if a person plays a scratch-off lottery ticket and wins instantly, he 

will feel surprise in that moment. In this scenario, the appraisal process of surprise should 

occur quickly due to the setting (i.e. the winning ticket revealing the amount won) 

facilitating inference making. The surprising stimulus of a winning ticket displaying the 

exact prize introduces enough input to integrate the meaning of the surprise. Some tickets 

have prizes, this ticket is a winning ticket, and the prize is evident immediately. Another 

example in a marketing context is when consumers get an instant savings coupon for their 

purchase at check-out. Consumers are provided with enough information to explain the 

surprising stimulus and, consequently, should reach cognitive mastery almost 

immediately. Then they return to perceiving the environment as ordinary and predictable 

again.   

MMI will occur slowly when surprising stimuli feature unknown elements. For 

example, when a person plays a lucky draw game and wins a mystery prize (e.g. a 

consumer electronics product), she is likely to experience surprise caused by the 

unexpected win, which necessitates MMI to understand what the prize is. Since the 

stimulus does not initially provide the type of electronics product, MMI proceeds until 

the discrepancy, represented by the unknown prize, can be resolved (see for example, the 

manipulation in Lee and Qiu 2009, Study 1). The emotion-cognition-outcome sequence is 

conceptualized in Figure 12. 
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Figure 12. Slow-occurring MMI 

T0      T1           T2            T3         T4                T5        T6               T7 

Stimulus→ Emotion →Cognition → Emotion → Cognition → Emotion →Cognition→    Outcome 

Novelty     Surprise     MMI begins     Happy         MMI             Happy     CM achieved      Behavior 

Where T0, T1 … Tn represent timing marks, not equal intervals of elapsed time 

A surprising stimulus is encountered at T0 and surprise is felt at T1. MMI begins 

at T2 when the person learns she has won a consumer electronics product. Based on the 

initial meaning of the setting (i.e. playing a game and winning), the person should 

experience positive affect (T3). The positive feeling is maintained while the subprocesses 

of MMI continue (T3-T5). Information from the setting continues to be collected between 

T2 - T6. During this period, there is not enough information to integrate all meanings. 

When the person receives information of the exact prize (e.g. headphones) at T6, all 

meanings are instantly aligned and cognitive mastery (CM) is achieved. The positive 

feelings dissipate at T7 due to the surprising event being explainable and thus ordinary 

(Wilson, Gilbert, Centerbar 2002, Wilson and Gilbert 2008). 

Finally, as an introspective example of slow vs. fast MMI processing, consider 

reading a novel vs. watching a film based on the book. Narrative processing (i.e. the 

comprehension of written text) can evoke the same emotional response in people as they 

experience in perceiving everyday life (Blumenthal 1977, Zwaan and Radvansky 1999, 

Bublitz et al. 2016). Narrative processing is extensively used in cognitive research to 

understand the connection between perception, cognition, emotion, and behavior 

(Johnson-Laird 1983, Newell 1994, Posner 1989, Eysenck 2006). Juxtaposing the 

processing of a story outlined in a book vs. one presented in a movie can further clarify 

and establish why the slow-fast view of MMI is superior to the ease-difficulty view.   
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Narrative comprehension is relevant to understanding surprise because stories can 

present events that surprise the reader. A story typically features characters, chronology, 

and causality, outlined by a plot (Escalas 2004). Moreover, a narrative presented in a 

book or in film is akin to a dynamic setting that conveys a set of stimuli as the story 

begins to unfold. The audience (of a book or a film) must engage in understanding the 

relationships between characters by establishing situation models (Zwaan et al. 1995, 

Bublitz et al. 2016). By virtue of the medium, the depiction of a story snapshot requires 

more information when conveyed in a book (i.e. via descriptive words as stimuli) 

compared to a film (i.e. via pictures as stimuli). It is not that the meaning of written text 

is necessarily more difficult to integrate, compared to that of pictures, rather it is that the 

former requires longer time for perceiving and processing of the relevant stimuli. It 

logically follows that the MMI process occurs slower for the reader, compared to 

meaning integration by the film viewer, due to the longer time necessary to establish 

situation models. Thus, it can be deduced that  the reader maintains the affect based on 

initial appraisal of the narrative for a longer period of time, as MMI occurs slowly, 

compared to the viewer of the same story line.  

This example demonstrates the importance of the representation of stimuli in a 

setting and their influence on the experience of emotions such as surprise. How cues are 

conveyed to the audience can impact the speed of the appraisal process, and 

consequently, affect. While it may be obvious that a motion picture is appraised faster 

than a written story, clarifying the meaning integration process as fast vs. slow and 

arguing the beneficial impact on positive affect demonstrates the importance of how a 

story is communicated in a marketing context.  Storytelling in marketing is gaining 
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popularity (Pulizzi 2012, Bublitz et al. 2016). To positively influence consumers’ 

affective states, marketers can manipulate how and how much of the story line they 

communicate to the target market. 

Influence of Slow vs. Fast MMI on Outcomes. The present research has 

conceptually demonstrated how MMI, as the appraisal process following surprise, can 

take place slowly or quickly depending on the setting. MMI will happen slowly if 

surprising events, in addition to being unexpected, novel or unknown, feature additional 

unknown elements, for example, as the plotline of a story. Moreover, while Wilson et al. 

(2005) have demonstrated that positive feelings associated with a surprising event can be 

extended by slowing down meaning integration, the conceptualization of MMI explains 

how the prolonging of positive affect occurs. Positive affect based on original appraisal 

of the event will last until sufficient inputs from the setting have been integrated with 

existing schemas to comprehend the unknown. Thus, the following hypothesis of the 

main effect is proposed: 

H1a: If consumers encounter a positive surprising event with 

mystery elements, then they will experience higher positive affect, 

compared to consumers who experience surprising events without 

mystery elements. 

If consumers experience surprising events with mystery elements, they engage in 

MMI which continues until the encountered discrepancy can be resolved. As previously 

discussed, the goal of MMI is the state of cognitive mastery (i.e. coherent meaning 

alignment and predictable environment). Thus, consumers who have engaged in MMI 

and have not reached cognitive mastery will continue to integrate meanings. The goal of 
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cognitive mastery remains active until accomplished. Unsatisfied goals remain active and 

carry more weight over other goals in subsequent episodes in time (van Osselaer and 

Janiszewski 2012). If consumers are faced with a product choice while they are engaged 

in MMI, it is expected that the unsatisfied goal of MMI will influence their choice. In 

particular, while engaged in MMI if consumers have to choose between a known product 

(e.g. a selection of pictured snacks) and an ambiguous product (e.g. a selection of snacks 

curated for the customer but unknown until received), consumers should be more likely 

to opt for the ambiguous product (vs. the known product) if they are engaged in MMI and 

have not reached cognitive mastery. In essence, choosing an unknown or ambiguous 

product presents another opportunity to fulfill the active goal of reaching cognitive 

mastery. The following hypothesis is proposed.  

H1b: If consumers encounter a surprising event with mystery 

elements, then they will be more likely to choose ambiguous 

products (over objectively similar known products) in a subsequent 

product choice, compared to consumers who experience surprising 

events without mystery elements. 

3.4. Moderators of Appraisal: Uncertainty and Sense of Personal Control 

The proposed model of surprise seeks to demonstrate an interaction between the 

appraisal process and an uncertain environment with subsequent effects on consumers’ 

affect and buying intention. This is important because surprising stimuli occur in a setting 

that could feature other, unrelated cues, which could influence people’s sense of personal 

control and how they appraise surprise. The present research investigates what occurs 

when consumers encounter surprising events in a setting with environmental uncertainty 
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unrelated to the surprising stimuli. Specifically, contextual cues that carry uncertainty can 

cause people to experience a high vs. low sense of personal control.  

Sense of Personal Control. Sense of personal control is defined as the perception 

that a person can make positive outcomes happen and avoid the occurrence of negative 

events (Skinner 1996). The concept represents how people understand the relationships 

among causes of events or agents, and end states in their everyday actions (Skinner et al. 

1988). Sense of personal control is a function of the causes people attribute to outcomes 

in their lives, the role people themselves play in influencing events, and an evaluation of 

their available resources in order to reach goals (Skinner et al. 1988). Sense of personal 

control, as the result of the person-environment relationship, can affect the appraisal 

process of surprising stimuli (Lazarus 1991). The current research argues that separately 

from surprising stimuli, one’s sense of personal control is influenced by the person-

environment relationship, and will moderate the appraisal process of surprise.  

Factors Influencing Sense of Personal Control. One’s sense of personal control is 

influenced by: (1) upbringing, (2) socioeconomic status, (3) current events or a 

combination of these factors (Ellis et al. 2009, Mittal and Griskevicus 2014). First, 

maintaining control of one’s environment is an essential human need (Averill 1973, Botti 

and McGill 2006). This need begins developing during childhood (Ellis et al. 2009, 

Vanbergen and Laran 2016). Growing up, children undergo a process of influence over 

their attitudes and behaviors as their parents aim to prepare them as functioning adults of 

society (Maccoby and Martin 1983). In Western cultures these goals are consistent with a 

focus on promoting children's autonomy (Keller et al. 2006, Vanbergen and Laran 2016). 

Most children are raised to strive to become responsible for the outcomes of their actions 
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and to believe that achieving control of their circumstances is desirable. As a result, 

children’s ability to maintain a high sense of personal control is learned as necessary for 

reaching autonomy and can be assumed to be an important goal during their adult life 

(Vanbergen and Laran 2016). It can be deduced that if children’s or adults’ sense of 

personal control is disrupted or decreased, they are likely to engage in behavior aimed at 

restoring personal control.  

Second, sense of personal control has been found to be influenced by people’s 

socioeconomic status or frequency of family conflict during childhood. For example, 

Ellis et al. (2012) have found that those who experience poverty or other stressors such as 

psychological adversity due to family environment uncertainty may have impaired 

childhood development. Additionally, harsh and unpredictable environments in early life 

can lead to unfavorable behaviors during adulthood such as risk-taking and aggression 

(Ellis et al. 2009). In the process of growing up, people learn to respond adaptively to 

cues that signal uncertainty by demonstrating opportunistic behaviors such as taking 

advantage of immediate benefits (Griskevicus et al. 2013, Mittal et al. 2015).  

Finally, sense of personal control can be influenced by current events. A common 

manipulation for low (vs. neutral) sense of personal control is a task, asking participants 

to read news articles about uncertain economic times (vs. an article about a person 

looking for lost keys at home) (Mittal et al. 2015).  If an individual’s sense of personal 

control is disturbed after reading news about uncertain economic times, he/she would be 

expected to feel a lowered sense of personal control in a similar everyday 

situation. Because the social, political, and economic environment is always in flux, it is 

important to investigate how its effect on people’s sense of personal control may impact 
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the experience of surprise. The present research proposes that environmental changes 

unrelated to surprising stimuli may disrupt consumers’ sense of personal control and 

subsequently impact the appraisal process of surprising events, discussed in the next 

section. 

Sense of Personal Control and Compensatory Behavior. When people’s sense of 

personal control is disturbed, they engage in compensatory behavior by seeking out 

structure in their surroundings. For example, people who feel low sense of personal 

control have been found to believe more strongly in agents that impose order such as a 

god or an authoritative government (Kay at al. 2008, 2010). Moreover, consumers who 

experience disrupted sense of personal control have been found to engage in effortful 

product experiences (Cutright and Samper 2014). Particularly, when feeling low in 

personal control, consumers tend to choose products that require high personal effort (e.g. 

a Nike shoe ad that emphasized high effort needed vs. low effort needed to obtain desired 

results was rated more positively). Consumers tend to associate high effort with working 

towards their goals, which is a belief that they can restore their sense of personal control 

(Cutright and Samper 2014). Additionally, Cutright (2012) has shown that, under low 

sense of personal control, people tend to have higher preference for products or logos 

with boundaries over ones that are unbounded. Choosing products with boundaries allows 

people to regain their sense of order and acts as compensatory behavior. 

Other studies have demonstrated that people with low sense of personal control 

tend to pursue structure such as engaging in hierarchical social relationships (Friesen et 

al. 2014).  Specifically, people whose sense of personal control was disturbed 

demonstrated higher preference for hierarchy in the workplace vs. equality due to the 
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notion that the perception of organizational hierarchy provides structure (Friesen et al. 

2014). Perceiving structure, such as in hierarchical relationships, reestablishes confidence 

in people after their sense of personal control has been threatened (Rutjens et al. 2013, 

Friesen et al. 2014).  

Sense of Personal Control and MMI. Sense of personal control represents one’s 

belief about their control over his/her circumstances. Emotions such as surprise are 

experienced as part of the complex person-environment relationship. Consequently, it is 

necessary to explore the connection between an individual and the environment with its 

complex set of constraints and resources (Lazarus 1991, p.45).  The present research 

proposes that sense of personal control, which may fluctuate at any time as affected by a 

constantly evolving environment, moderates the appraisal process of surprise by 

interacting with the process of meaning integration.  

 Based on the demonstrated tendency of people to engage in compensatory 

behavior when their sense of personal control is disturbed (Cutright 2011, Cutright and 

Samper 2014), the present research proposes that the MMI of surprising stimuli can serve 

the purpose of compensatory behavior. The MMI process unfolds as the analyzing of 

unexpected cues and the extracting of meanings with the goal of enacting order by 

incorporating discrepant stimuli in situation models (i.e. reaching cognitive mastery). By 

resolving discrepancies associated with surprising stimuli via MMI, people reach 

cognitive mastery. People will feel as if they have restored order in their environment, 

which helps them regain their sense of personal control.  

The theoretical model proposes that encountering unexpected, surprising stimuli 

and resolving the discrepancies via MMI can lead people with low sense of personal 
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control to feel as if they have mastered the meaning relationships in their surroundings. 

Thus, engaging in MMI serves as a type of compensatory behavior that allows consumers 

to restore structure and regain their sense of personal control which results in increased 

positive affect. Conversely, when encountering surprising events without unknown 

elements, consumers integrate meanings quickly and almost instantly. In such cases, 

consumers with low sense of personal control do not have an opportunity to engage in 

slow MMI as a type of compensatory behavior. As a result, they would feel would feel 

lower positive affect compared to consumers who do not need to engage in compensatory 

behavior (i.e. people with high sense of personal control).   The following hypotheses are 

proposed: 

H2a: If consumers have low sense of personal control, then they 

will experience greater positive affect, compared to consumers 

with high sense of personal control, after encountering surprising 

events with mystery elements. 

H2b: If consumers have low sense of personal control, then they 

will experience lower positive affect, compared to consumers with 

high sense of personal control, after encountering surprising events 

without mystery elements. 

Sense of personal control not only influences affect, it is also proposed to impact 

consumers’ buying intention in subsequent consumption contexts. Specifically, if people 

feel low sense of personal control (vs. high), then they will demonstrate different 

preference for consumption compared to those feeling high sense of personal control. If 

consumers’ sense of personal control is disturbed, then it is logical to expect that they 
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would choose product experiences without ambiguous elements in a subsequent context, 

thus avoiding uncertain and potentially surprising events.  

The present research, however, argues that people with lowered sense of personal 

control will tend to show preference for subsequent products with ambiguous elements 

over similar known and predictable products. This behavior intention is predicted based 

on the slow MMI process associated with surprising events with mystery elements. 

Because lowered sense of personal control provokes people to engage in compensatory 

behavior, the present research argues that meaning integration associated with products 

with ambiguous elements in subsequent contexts will appear attractive as an opportunity 

for compensatory behavior. Also, consumers who have already engaged in slow MMI are 

more likely to engage in meaning integration in subsequent contexts, compared to people 

who have completed MMI (i.e. fast MMI). The following hypothesis is proposed: 

H2c: If consumers feel low sense of personal control, then they will 

be more likely to choose ambiguous products (over objectively 

similar known products) in a subsequent product choice, compared 

to consumers with high sense of personal control, after 

encountering surprising events with mystery elements. 

After experiencing surprising events without mystery elements, consumers 

integrate meanings fast (i.e. surprise with fast MMI) and begin to perceive their 

environment as ordinary (Wilson et al. 2003, Wilson and Gilbert 2003). If consumers’ 

sense of personal control is disturbed in this case, their subsequent buying intention for 

other products will be manifested as if surprise did not previously occur. Then consumers 

with low sense of personal control will be less likely to prefer an ambiguous product due 
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to its perceived lack of structure.  Consumers who experience high sense of personal 

control do not need to seek structure, which is embodied by predictable product 

experiences. Thus, in subsequent product choices, high sense of personal control 

consumers will be more likely to choose products with ambiguous elements (less 

structure) while low sense of personal control people should prefer known products. The 

following hypothesis is proposed: 

H2d: If consumers have high sense of personal control, then they 

will be more likely to choose ambiguous products (over 

objectively similar known products) in a subsequent product 

choice, compared to consumers with low sense of personal control, 

after encountering surprising events without mystery elements. 

3.5. Moderators of Appraisal: Individual Differences (Productivity Orientation) 

The proposed model of surprise also explores the influence of individual 

differences on outcomes following surprise. Developing a theory of an emotion, such as 

surprise, requires studying the person-environment relationship which includes 

accounting for people’s individual differences (Lazarus 1991). The present research aims 

to demonstrate that individual differences can affect the experience of emotions such as 

surprise and moderate outcomes in a marketing context.  

One individual difference of particular importance is productivity orientation.  

Productivity orientation is defined as a tendency to focus on accomplishing more in less 

time (Keinan and Kivetz 2011). Because time is the ultimate limited resource (Shaw and 

Pirog 1997), productivity orientation has been established as an individual difference of 

consumers that influences their product consumption (Keinan and Kivetz 2011). Both 
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time and money are valued by people. Since time is less fungible than money (i.e. one 

cannot make up for lost time), people generally experience more pain when losing time 

than when losing money (Leclerc et al. 1995). Researchers have found that focusing 

consumers on time as a resource (vs. money) led to increased feelings of personal 

connections with products and more favorable attitudes towards the products (Mogilner 

and Aaker 2009). Since activating the importance of time as a resource can influence the 

attitudes of consumers, and since most consumers are focused on accomplishing more in 

less time (i.e. productivity orientation), staying productive is a particularly important 

ongoing task for people.  Related to the present research, MMI has been characterized as 

a fast or a slow process occurring over time. If consumers vary in the importance they 

assign to accomplishing tasks quickly and if the appraisal of surprise can unfold slowly, it 

is important to investigate whether there is an influence of productivity orientation on the 

appraisal of surprise. Consumers’ productivity orientation is proposed to moderate the 

appraisal process following surprise. 

Collecting is one form of being productive. The hobby of collecting has been 

regarded as a constructive and fulfilling activity (Belk 1995) and has been related to 

surprise and productivity orientation (Keinan and Kivetz 2011). Through time people 

have collected various items, from art pieces and stamps to unique experiences. 

Collecting experiences has been defined as the process of selectively acquiring non-

identical experiences (Keinan and Kivetz 2011). Keinan and Kivetz (2011) use Kenseth’s 

(1991) typology of marvelous phenomena as a basis to define collectable experiences. 

Kenseth (1991) argued that objects that are novel and rare as well as events that are 
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surprising and unexpected can draw the attention of an audience and evoke wonder. 

Thus, surprising product experiences can be categorized as collectable experiences.  

 Keinan and Kivetz (2011) demonstrate that consumers with a high (vs. low) need 

for productivity are more likely to be motivated to choose collectable experiences. In 

particular, people who opt for such offerings are motivated to seek out memorable 

experiences as being non-identical compared to previous ones (Keinan and Kivetz 2011). 

These authors argue that people feel productive by being able to check off these 

experiences on an experiential bucket list. Thus, productivity orientation motivates 

consumers to engage in collectable activities, which provides a sense of accomplishment 

(Keinan and Kivetz 2011).  

The present research proposes that productivity orientation moderates the 

appraisal process of surprise, and that consumers with high productivity orientation are 

more likely to choose ambiguous (and potentially surprising) product experiences – not 

due to their rarity – but due to the complex process of meaning integration. Consumption 

of novel, unexpected experiences provokes surprise which demands MMI, and the MMI 

process concludes when the goal of cognitive mastery of the environment is achieved. 

The present research proposes that reaching CM evokes a sense of accomplishment for 

consumers that is similar to collecting experiences.  

The cognitive process of MMI is engaged when incongruities must be resolved 

(as previously discussed) and is regarded as a task-oriented activity. Consequently, 

completing MMI and reaching CM satisfies a fundamental human goal and ego need 

(Maslow 1954) or a self-efficacy need of being competent and fulfilled (Bandura 1977). 

Thus, integrating the meaning of surprising events, rather than simply collecting these 
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events as non-identical experiences, contributes to consumers’ feeling a sense of 

accomplishment and influence outcomes such as their affect and behavior.  

By engaging in MMI during surprising events, a sense of accomplishment is more 

meaningful to consumers with high productivity orientation. Subsequently, these 

consumers will experience higher positive affect, compared to people with low 

productivity orientation, after encountering surprising events with unknown elements.  

The following hypotheses are proposed:  

H3a: If consumers have high productivity orientation, then they 

will experience greater positive affect, compared to consumers 

with low productivity orientation, after encountering surprising 

events with mystery elements.  

Surprising events without unknown elements result in fast MMI and quick 

restoration of order in the environment.  Consumers with high productivity orientation 

will not have had an opportunity to feel productive by engaging in slow MMI, resulting 

in lower positive affect, compared to those with low productivity orientation.  

H3b: If consumers have high productivity orientation, then they 

will experience lower positive affect, compared to consumers with 

low productivity orientation, after encountering surprising events 

without mystery elements. 

The present research proposes that consumers with a high productivity orientation 

are more likely to choose unknown and potentially surprising product experiences in a 

subsequent choice scenario because these offerings should involve the use of MMI. 

Productivity orientation, as an individual difference, is here proposed to influence 



 
 

57 

consumers’ buying intention related to unknown vs. known product consumption in 

subsequent choices. If consumers with high productivity orientation encounter surprising 

events with unknown elements, they will engage in slow MMI. If cognitive mastery has 

not been reached, high productivity oriented people will be more likely to choose 

experiences that involve slow MMI in a subsequent choice scenario.  Essentially, if CM 

has not been reached, the activity is not completed and cannot be accounted for as being 

productive. If they have to consume products, high-productivity oriented consumers 

should choose consumption (in a subsequent choice task) that allows them to continue to 

act productive until a goal is reached. Surprising or unknown product experiences present 

the opportunity to continue engaging in MMI and should appear more attractive to high-

productive people (vs. predictable experiences). The following hypothesis is proposed: 

H3c: If consumers have high productivity orientation, then they 

will be more likely to choose ambiguous products (over 

objectively similar known products) in a subsequent product 

choice, compared to consumers with low productivity orientation, 

after encountering surprising events with mystery elements. 

If consumers have high productivity orientation and if they complete meaning 

integration of a surprising event quickly (as provoked by a surprise event without 

unknown elements), then their need to be productive should be fulfilled after surprise 

appraisal is complete. Keinan and Kivetz 2011 have demonstrated that consumers with 

high productivity orientation choose collectable experiences over pleasurable ones, due to 

the utility of acquiring a new, memorable experiences and checking them off an 

experiential to-do list. Consequently, high productivity individuals will feel as if they 
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have collected another memorable experience. With their need for being productive 

momentarily fulfilled, subsequently they will show lower preference for other unknown, 

potentially surprising product experiences. The following hypothesis is proposed.  

H3d: If consumers have high productivity orientation, then they 

will be less likely to choose ambiguous products (over objectively 

similar known products) in a subsequent product choice, compared 

to consumers with low productivity orientation, after encountering 

surprising events without mystery elements. 

3.6. Summary 

The present chapter presented the conceptual model of surprise and developed 

hypotheses to predict outcomes. A summary of the hypotheses is shown below in Table 

2.  

Table 2 Summary of Hypotheses 

 Hypotheses 

H1a If consumers encounter a positive surprising event with mystery elements, then they 

will experience higher positive affect, compared to consumers who encounter 

surprising events without mystery elements 

H1b If consumers encounter a surprising event with mystery elements, then they will be 

more likely to choose ambiguous products (over objectively similar known products) 

in a subsequent product choice, compared to consumers who experience surprising 

events without mystery elements. 

H2a If consumers have low sense of personal control, then they will experience greater 

positive affect, compared to consumers with high sense of personal control, after 

encountering surprising events with mystery elements.  
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H2b If consumers have low sense of personal control, then they will experience lower 

positive affect, compared to consumers with high sense of personal control, after 

encountering surprising events without mystery elements.  

H2c If consumers feel low sense of personal control, then they will be more likely to choose 

ambiguous products (over objectively similar known products) in a subsequent product 

choice, compared to consumers with high sense of personal control, after encountering 

surprising events with mystery elements. 

H2d 

 

If consumers have high sense of personal control, then they will be more likely to 

choose ambiguous products (over objectively similar known products) in a subsequent 

product choice, compared to consumers with low sense of personal control, after 

encountering surprising events without mystery elements. 

H3a If consumers have high productivity orientation, then they will experience greater 

positive affect, compared to consumers with low productivity orientation, after 

encountering surprising events with mystery elements. 

H3b If consumers have high productivity orientation, then they will experience lower 

positive affect, compared to consumers with low productivity orientation, after 

encountering surprising events without mystery elements. 

H3c If consumers have high productivity orientation, then they will be more likely to 

choose ambiguous products (over objectively similar known products) in a subsequent 

product choice, compared to consumers with low productivity orientation, after 

encountering surprising events with mystery elements. 

H3d If consumers have high productivity orientation, then they will be less likely to choose 

ambiguous products (over objectively similar known products) in a subsequent product 

choice, compared to consumers with low productivity orientation, after encountering 

surprising events without mystery elements. 

 
The first two hypotheses (H1a, H1b) relate the main effect of the appraisal of a 

surprising event on consumers’ affect and buying intention. The following four 
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hypotheses (H2a, H2b, H2c, and H2d) communicate the moderating effect of the interaction 

between sense of personal control and surprising event appraisal on affect and buying 

intention. Finally, the last four hypotheses (H3a, H3b, H3c, and H3d) present the 

moderating effect of the interaction between productivity orientation and surprising event 

appraisal on affect and buying intention. The next chapter proposes the methodology to 

empirically test the hypotheses derived from the theoretical model.
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Chapter 4 Methodology

This chapter begins by outlining each of two main studies that tested the ten 

hypotheses presented in Chapter 3.  For each experiment, the design, procedure, and 

measures are described.  For each experiment, operationalizations and preliminary testing 

of key measures are also outlined.  

4.1. Study 1: The Influence of Sense of Personal Control and Surprise Appraisal on 

Affect and Purchase Intention 

4.1.1. Purpose and Context  

The purpose of this study is to test hypotheses H1a, H1b, H2a, H2b, H2c, and H2d 

(Table 2). H1a and H1b are related to the main effect of the appraisal of surprising settings 

on outcomes. H2a, H2b, H2c, and H2d are related to the effect of the interaction between 

sense of personal control and the appraisal of surprising settings on outcomes, as 

described in Chapter 3.  

According to the proposed model of surprise, surprising events with unknown 

elements will influence people’s appraisal of the surprising stimuli resulting in higher 

positive affect and likelihood to choose unknown products, compared to when the setting 

lacks unknown elements.  

4.1.2.Operationalizations  

This section outlines existing operationalizations of surprise and sensemaking. 

Next, since the present research proposed the new concept, motivated meaning 

integration (MMI), a manipulation check measure for this new concept is discussed. 
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4.1.2.1. Operationalizing Surprise  

The proposed theoretical model argues that surprise encountered in varying 

settings will influence the subsequent appraisal process differently. This difference 

depends on cues in the setting – and ultimately impact outcomes such as affect and 

buying behavior. Surprise has been investigated as both an independent variable and as a 

dependent variable in the literature. Since the focus of the present research is to predict 

how the appraisal of surprise influences consumers’ affect and behavior, surprise will be 

manipulated as an independent variable (i.e. via the setting of encountering surprise) and 

evaluated via a manipulation check.  

Investigating surprise as an independent variable in the marketing literature, for 

example, Heilman et al. (2002) experimented with giving consumers an unexpected in-

store coupon during a shopping trip. The authors measured buying behavior as the 

dependent variable and found that consumers who received surprise coupons purchased 

more unplanned items and spent more money compared to those who were not given 

coupons. In another study, Valenzuela et al. (2010) manipulated surprise as an 

independent variable by giving participants an unexpected, surprising gift. A similar 

manipulation of surprise is used by the present research and discussed later in this 

chapter.  

As the dependent variable, surprise has been measured by asking participants to 

rate how surprised they felt after encountering an unexpected scenario or stimuli. Study 

participants have rated how surprised they felt on scales ranging from “not at all”/”not 

surprising” to “very much”/”very surprising” (Schutzwohl 1998, Teigen and Keren 2001, 
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Woltman-Elpers et al. 2004, Wilson et al. 2005, Maguire et al. 2011, Foster and Keane 

2015).  

4.1.2.2. Operationalizing Sensemaking 

As discussed in previous chapters, the appraisal process of surprise has been 

conceptualized as sensemaking of unexpected stimuli. The present theoretical model 

argues that the presentation of cues in a setting will influence the appraisal process of 

surprising stimuli to unfold as either slow or fast motivated meaning integration (MMI).  

Sensemaking as a variable has been manipulated by varying the presentation of 

scenarios (i.e. the setting of surprise, as discussed previously). Maguire et al. (2011) 

experimented with a “general” vs. “specific” scenario, where the latter provided more 

information facilitating the resolution of a surprising outcome. Foster and Keane (2015) 

also manipulated sensemaking by varying the scenario description as known vs. less-

known. Their reasoning was that “known” scenarios would provide more relevant cues 

than “less known.” This should facilitate fast meaning integration of the schema 

discrepancy (compared to a “less known” scenario providing less information and 

making the process more difficult and slower).  

As argued in Chapter 3, the appraisal process of surprise should be conceptualized 

as motivated meaning integration and, thus, distinguished from conventional 

sensemaking. The present research manipulates the meaning integration process by 

varying the surprising cues that are presented to participants in a setting. To evoke slow 

or fast MMI, a known prize vs. a mystery prize is presented to participants. Since MMI is 

a new concept, there is no established manipulation check for this appraisal process, so 

one was developed for this research. 
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Table 3. Outline of Pretests 

Date  Sample 

Size 

Sample Description Comments 

7/02/18 Pretest  

N=62 

Mage=32, SD = 8 

30.6% female 

 

 

Surprise Known prize vs. Surprise Mystery 

prize manipulation established 

 

MMI manipulation check established 

5/09/18 Pretest  

N=56 

Mage=34, SD = 9 

42% female 

15 Photos of snacks – evaluated   

6/20/18 Pretest 

N=156 

Mage=36, SD = 11 

Female = 44.2% 

Surprise- Known vs. Surprise-Mystery vs. 

No Surprise (control) conditions – evaluated 

for potential to evoke real surprise 

 

Affect Scales 

5/18/18 Pretest 

N=133 

Mage=34, SD = 12 

Female = 50.4% 

SPC writing task to evoke high SPC vs. low 

SPC – manipulation validated 

5/09/18 Pretest  

N=88 

Mage=33, SD = 10 

34.1% female 

 

Productivity Orientation measure – 

evaluated via factor analysis 

 

Story manipulation – Rudy plot with known 

or mystery elements evaluated  

5/23/18 Pretest 

N=106 

Mage=34, SD = 11 

Female = 45.8% 

Gift scenario with 5 photos: Known vs. 

Mystery  evaluated 

 
4.1.2.3. Developing the MMI Manipulation Check  

Because MMI is a new construct that has never been measured, it is necessary to 

develop a manipulation check to validate the construct. To create an MMI manipulation, 

the present research adopted reasoning from studies in curiosity. Curiosity has been 
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defined as a motivational drive that produces a desire for knowledge that can be resolved 

by acquiring new knowledge (Loewenstein 1994, Wiggin et al. 2018). In the present 

research, motivated meaning integration (MMI) is the appraisal process of surprising 

stimuli. The goal of aligning meanings is to reach an orderly state in one’s perceived 

setting. Similar to curiosity, MMI may be completed by acquiring additional knowledge. 

However, MMI is different from curiosity in that MMI is a process of searching for 

connections in meanings and reaching a cognitive state without incongruities (i.e. 

cognitive mastery), which may happen with or without acquiring new knowledge. MMI 

as a process begins with the goal of resolving meaning discrepancies to reach a mastery 

of meanings while curiosity is a drive to acquire knowledge for its own sake or to solve a 

problem. Curiosity always involves the acquisition of new information to add to existing 

knowledge. Alternatively, MMI involves reorganizing existing knowledge to make 

inferences related to meaning discrepancies, introduced by surprising stimuli and may or 

may not include acquiring new knowledge.  

Curiosity is not a construct in the present model of surprise and is used in this 

research only as a proxy variable to estimate MMI. In a pretest, participants were 

presented with the stimulus of surprise by winning a prize. The surprising win introduces 

a discrepancy in the setting that makes their environment less orderly. This discrepancy 

in meanings is intended to evoke motivated meaning integration (MMI). Participants are 

expected to be motivated to make sense of the reason why they won or to understand the 

amount of the prize. Although the MMI manipulation check items were inspired by 

curiosity studies, in the present context they were useful for estimating motivated 

meaning integration.  
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To manipulate MMI, participants were presented with a surprising win of a prize 

(i.e. a bonus payment) in a pretest (N=62, Mage = 32, SD=8, 30.6% female). The 

manipulation was improved from a previous pretest (N=156, Mage = 36, SD=11, 44.2% 

female), which is discussed below in the Measures and Manipulations section. 

Participants completed a reading and comprehension task that was interrupted by the 

surprising cue. Participants were informed that they were selected as the winner of a 

bonus payment of one dollar (i.e. known prize) or the winner of an unspecified prize (i.e. 

mystery prize). The participants in the mystery prize condition were told that they would 

find out about the prize, and why they were receiving it, after completing the study.  

After seeing the surprising stimulus, participants answered the following two 

questions (from 1/not at all to 7/very much): “At this moment, how curious are you about 

why you are receiving the prize?” Also, “At this moment, how curious are you about the 

amount of the prize?”(Wang and Huang 2018). The manipulation check showed adequate 

reliability (r= .62). The means for each condition showed that participants in the mystery 

prize condition felt more curious compared to participants in the known prize condition 

(Mknown=5.40, SD=1.65, Mmystery=5.91, SD=1.46, t(1,60)=1.277, p=.206, n.s.). However, 

based on these means and standard deviations (and actual cell size of N=31), with a 

hypothetical larger cell size (N=75 per condition) there would have been a significant 

difference between the effect of known prize and that of the mystery prize on curiosity, 

thus distinguishing between fast and slow MMI.  

4.1.2.4. Preliminary Tests of Measures and Manipulations  

The present research investigates surprise as an emotion and specifically explores 

the appraisal of surprise with known elements vs. that of surprise with mystery elements 
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and whether the appraisal interacts with sense of personal control. This section discusses 

the results of preliminary evaluations of key measures. These measures were photos of 

snacks (to be used to describe the dependent variable), the surprise manipulation used in 

both main studies, sense of personal control (manipulated variable), and affect scales 

(dependent variable).  

Photos of Snacks. Fifteen snacks were photographed (See Appendix A) by the 

researcher and three photos were used in the main studies to describe the dependent 

variable. In a pretest, participants were asked to evaluate the photos (N=52, Mage = 34, 

SD=9. 42% female). Below each snack picture, participants indicated their answer on a 

scale of 0-100 (ranging from “not at all/the least” to “very much/very likely/the most”) to 

the following questions: (1) How surprising is this snack?, (2) What is the likelihood that 

you would enjoy this snack?, (3) How novel is this snack?, (4) How appropriate is this 

snack as a gift? (See table below for snack descriptions and ratings). Three photos from 

the fifteen were chosen based on participants’ ratings and used in the main studies, 

described in more detail later.  

Table 4. Description of Snacks and Ratings of the Photos 

Snack 
How 
surprising 

Likelihood 
to enjoy 

How 
novel 

Appropriate 
as a gift 

Belgian cookies & chocolate 
spread 39.14 59.07 50.79 55.52 
White cheddar cheese 
flavored popcorn 14.46 63.89 19.52 44.55 
Kettle cooked chips with sea 
salt and pepper 15.64 63.93 19.80 27.07 
Almonds & cheddar flavored 
rice crisps 35.84 51.48 39.68 42.04 
Chocolate chip mini cookies 
& caramel sauce 47.57 59.04 46.55 45.54 
Pineapple pieces & caramel 
sauce 60.09 36.39 62.66 39.09 
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Savory toasted crickets snack 61.55 22.88 59.38 23.21 
Banana chips 38.84 49.71 40.48 43.02 
Wasabi peas 48.29 32.16 48.79 32.86 
Honey maple peanuts, 
pretzels, coconut 32.71 58.13 38.14 52.14 
Honey maple peanuts, beet 
chips, apricots 51.45 48.02 53.52 50.05 
Banana honey nut breakfast 
snack 31.29 44.30 36.77 36.38 
Cinnamon crumb cake 25.84 59.52 28.46 48.09 
Honey maple peanuts 25.20 61.16 26.93 47.95 
Cashews 17.30 63.54 18.32 48.16 

 
Prize Manipulation. In a pretest, the potency of a surprise manipulation was 

evaluated against a control condition of no surprise. This pretest was a one-factor design 

with three levels: Known prize vs. Mystery prize vs. No Surprise – control between-

subjects design (N=156, Mage = 36, SD=11, 44.2% female). Participants were informed 

that they would be completing a reading and comprehension task. Participants read an 

article, Ontario Highway 61 (2018), in Wikipedia (See Appendix C). One or two article 

paragraphs at a time were presented to participants on the screen. After a few screens of 

the article, participants were informed: Congratulations! You are selected as one of the 

winners in a lucky draw game organized by the researchers.  

The prize was announced to them as a bonus of $1.00 to be paid to them in 

addition to compensation for the task. This amount is equal to an average payment for a 

similar task completion and is substantial without being coercive. In the Surprise Mystery 

condition, participants were also told: You will find out what your prize is at the end of 

the task. In the No Surprise – Control condition, participants were told that the reading 

and comprehension task was being interrupted to mimic a similar scenario when they 

may be reading an article online and are interrupted by an ad. After the surprise 

manipulation, participants were asked the surprise manipulation check question: How 
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surprised are you? (from 1/not at all to 9/very much).  The results supported a strong and 

reliable surprise manipulation (Mknown=8.39, SD=1.54, Mmystery=7.98, SD=1.46, 

Mcontrol=5.61, SD=2.59). One-way ANOVA with Surprise as the factor and the Surprise 

manipulation check question as the outcome variable confirmed that participants in the 

Surprise conditions were significantly more surprised than those in the Control condition 

(F(2,153)=31.08, p<.00). Planned contrasts to compare means between groups 

demonstrated a significant difference between the Control and the Surprise conditions 

(t(1,153)=6.247, p<.00) and no significant difference between the two Surprise 

conditions (t(1,153)=1.126, n.s.). 

This real surprise manipulation was altered and evaluated in a second pretest. The 

presentations of the known prize vs. the mystery prize were modified to better evoke fast 

MMI vs. slow MMI. The second pretest was a one-factor two-level (Known prize vs. 

Mystery prize) between-subjects design. Mturk participants completed the survey (N=62, 

Mage = 32, SD=8, 30.6% female). Participants read the same article as in the last pretest. 

After a few screens of reading the article, participants were presented with a screen that 

stated “We are interrupting…”  Then the surprise manipulation was presented. In the 

Surprise Known condition, participants were presented with: Congratulations!  You have 

won a prize! You have been selected on a random basis to receive a bonus of $1.00 upon 

completion of the study. 

 In the Surprise Mystery condition, participants were also informed that they had 

won a prize. Then they were presented with: You have been selected by the researchers to 

receive a prize. You will learn more about the prize, and why you are receiving it, at the 

end of the study. Since the manipulation was already established as reliable to evoke 
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surprise, only the MMI manipulation check items were presented. These items asked 

participants (from 1/not at all to 7/very much): “At this moment, how curious are you 

about why you are receiving the prize?”; and “At this moment, how curious are you about 

the amount of the prize?”(Wang and Huang 2018). The manipulation check showed 

adequate reliability (r= .62). The means for each condition showed that participants in the 

Mystery prize condition felt more curious compared to participants in the Known prize 

condition (Mknown=5.40, SD=1.65, Mmystery=5.91, SD=1.46). 

Sense of Personal Control (SPC) Manipulation. As discussed in Chapter 3, any 

environmental uncertainty, unrelated to surprising stimuli, could influence consumers’ 

perceived control over their circumstances. For example, reading a new story that signals 

increasing economic instability has been found to disturb people’s sense of personal 

control (Mittal and Griskevicius 2014, 2016, Mittal et al. 2015). Since sense of personal 

control as an individual difference is affected by environmental uncertainty, separately 

from any surprising stimuli, it is important to investigate the interaction between sense of 

personal control and the appraisal process of surprise. It is argued here that sense of 

personal control moderates the effect of the appraisal process of surprise on outcomes 

such as affect and behavior. Sense of personal control was manipulated in this study as 

high or low, as outlined in the previous section.  

The SPC manipulation has been used by other researchers (Kay et al. 2008, 

Cutright and Samper 2014, Vanbergen and Laran 2016) and was pretested here (N=133, 

Mage=34, SD=12, 50.4% female). In the high SPC condition, participants were asked to 

describe a recent event when they felt in control of the situation. They were asked to 

describe their actions or behaviors that led them to the outcome of the event. In the low 
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SPC condition, defined previously, participants were asked to describe a recent event 

when they felt out of control of the situation. They were asked to describe their actions or 

behaviors that led them to the outcome of the event. A t-test with SPC (high vs. low) and 

SPC manipulation check item: How much control did you feel you had over the events 

you wrote about? (from 1/not much to 7/very much) demonstrated that the manipulation 

was successful. Participants in the low SPC condition experienced less control compared 

to participants in the high SPC condition (Mlow=2.80 SD=2.01, Mhigh=5.76 SD=1.33, t(1, 

131)=9.846, p<.00). 

Affect Scales. The positive affect scale was adapted from Valenzuela et al. (2010). 

Participants were asked to indicate their feelings on three positive affect items (excited, 

pleased, happy) from “1/not at all” to “7/very much.”  A negative affect scale was 

adapted from Lee and Qiu (2009). Participants were asked to indicated their feelings on 

three items (bored, irritated, frustrated) from “1/not at all” to “7/very much.”  Both scales 

were evaluated in the pretest with Surprise Prize (Known and Mystery) and No Surprise 

(Control) conditions (N=156, Mage = 36, SD=11, 44.2% female). The scales showed 

reliability and composite variables were created by averaging the three items (Positive 

Affect Cronbach α= .93, Negative Affect Cronbach α=.88). Descriptive statistics for each 

scale are shown below.  

Table 5. Positive and Negative Affect Pretest Descriptive Statistics 

Condition Mean Std. Deviation N 

Negative 

Affect 

Control 3.138 1.855 46 

Surprise Known 2.468 1.597 57 

Surprise Mystery 2.598 1.770 53 
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Total 2.709 1.747 156 

Positive 

Affect 

Control 3.638 1.791 46 

Surprise Known 4.930 1.521 57 

Surprise Mystery 4.761 1.648 53 

Total 4.492 1.729 156 

 
Multivariate ANOVA with Surprise condition as the factor and affect scales as the 

outcome variables was performed. The multivariate results showed a significant effect of 

the factor on the dependent variables (F(2,153)=4.253, p<.05). The tests of between-

subjects effects showed that the factor had a significant influence only on positive affect 

(F(2,153)=8.908, p<.05). Planned contrast tests showed that participants in the surprise 

conditions experienced significantly higher positive affect compared to the control 

condition (t(2,153)=3.384, p<.05). Since surprise appraisal did not have a significant 

effect on negative affect, the scale was not presented in the main studies.   

In the pretest with surprise vs. no-surprise control conditions, the positive affect 

results showed that participants experienced higher positive affect after the surprising 

prize (known or mystery) compared to when they were not surprised. The lack of 

significant difference in positive affect between the surprise with known prize and the 

surprise with mystery prize demonstrated that the effect of different surprising contexts 

on positive affect could be difficult to evaluate. 

4.1.3. Main Study Experimental Design and Measures 

This study tested H1a, H1b, H2a, H2b, H2c, and H2d. The first main experiment was 

a 2x2 between-subjects, full factorial design with four conditions based on Surprise 

(Known prize vs. Mystery prize) and sense of personal control (low vs. high).  
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4.1.4. Participants and Procedure  

Participants were recruited from Amazon Mechanical Turk (N=307, 40.1% 

female, Mage=35 SD=12). The independent and dependent variables are shown in the 

table below and described in the Protocol section. 

Table 6. Study 1 Variables 

Independent 
Variables 

Surprise 
Known Prize vs. Mystery Prize 
 
Sense of Personal Control (manipulated): 
Low vs. High 

Dependent 
Variables 

Positive Affect 
Buying Intention: Certain Option vs. Ambiguous Option  
Choice Task: Certain Option vs. Ambiguous Option  

 
4.1.5. Protocol  

The study was hosted by Qualtrics. An anonymous link to the study was created 

and the study was announced on Amazon Mechanical Turk (Mturk) to recruit 

participants. Participants took the study at their own convenience and had the option of 

exiting the study. Participants were compensated $2.01 ($1.01 for the task and $1.00 

surprising bonus i.e. a prize to evoke surprise) for their participation. 

Participants were told that the first task aimed to understand consumers’ reactions 

to their environment. In reality, this task manipulated participants’ sense of personal 

control, as discussed earlier in the pretest section. Participants saw one of two conditions: 

high or low sense of personal control. A ninety-second timer was set on the study 

platform to ensure that participants spent time completing the task before advancing to 

the rest of the experiment. 
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At this time, participants were informed that they had completed one task and 

that, ostensibly, they would participate in a different task next. This misleading 

manipulation was revealed to participants in a debriefing statement at the end of the 

study. 

Next, participants were informed that they would be completing a reading and 

comprehension task. Participants read an article about a Canadian highway. The article 

was copied from Wikipedia. One or two paragraphs of the article were presented on the 

screen at a time, and a comprehension question was presented after every screen. The 

questions were introduced to maintain engagement with the task and to support the study 

set-up as a reading and comprehension experiment. The questions prompted yes/no 

answers and there were no negative consequences to participants, regardless of how they 

answered. After four screens of article excerpts, participants were presented with the 

Surprise Prize (Known vs. Mystery) manipulation, explained earlier.  

After the surprise manipulation, the curiosity measure was presented as a 

manipulation check for MMI, as discussed earlier in this chapter. Participants then 

continued to read the Wikipedia article. Upon completion of the article, they were 

presented with the dependent variables: positive affect scale (adapted from Valenzuela et 

al. 2010) and buying intention. To evaluate their positive affect, participants were asked 

to indicate their feelings on three positive affect items (excited, pleased, happy) from 

“1/not at all” to “7/very much.”  

To evaluate their buying intention, participants were asked to imagine a scenario 

in which they had the opportunity to choose between one of two gifts (Option A or 

Option B). Option A comprised photos of the following three pretested snacks: kettle 
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cooked chips, honey maple peanuts, and Belgian cookies and chocolate sauce. The 

photos were chosen to include at least two snacks with a predictable taste (i.e. chips and 

peanuts) so the overall taste and quality of the gift was less ambiguous compared to the 

other choice - Option B, presented as “a selection of three snacks that would be selected 

for you based on your likes and dislikes.”  To emphasize the ambiguity of Option B, a 

picture of a box with question marks was presented on the screen. Participants were 

asked to indicate how likely they were to choose each option on a continuous variable 

(1/definitely likely to choose Option A to 9/definitely likely to choose Option B). Next, 

participants were also asked to indicate which option they would choose from Option A 

and Option B (i.e. choice task). 

Finally, participants were presented with the debriefing statement which 

explained that all study tasks and questions were part of the same study. All participants 

were informed that they would be receiving a $1.00 bonus as their “prize”. Participants 

were told that this was necessary to fulfill the purpose of the study. Results are discussed 

in Chapter 5.  

4.2. Study 2: The Influence of Productivity Orientation and Surprise Appraisal on Affect 

and Purchase Intention 

4.2.1. Purpose and Context  

The purpose of this study was to test hypotheses H1a, H1b, H3a, H3b, H3c, and H3d 

(Table 2). Testing H1a and H1b would provide another assessment of the main effect of 

appraisal of surprising settings on outcomes. This study also tested H3a, H3b, H3c, and 

H3d. They posit interactions between productivity orientation and appraisal of surprising 

settings on outcomes, as described in Chapter 3. 
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4.2.2. Operationalizations 

This study used the same operationalizing of surprise and MMI as discussed in 

the Operationalizations section of Study 1.  

4.2.2.1.Preliminary Tests of Measures and Manipulations 

This study used the same measures and manipulations of key variables as 

discussed in Study 1. The proposed moderator Productivity Orientation was evaluated in 

a pretest.  

Productivity Orientation Measure. The productivity orientation scale was 

pretested before it was used in the main study (N=88, Mage=33, SD=10, 34.1% female). 

Participants answered ten items to determine their Productivity Orientation (based on 

Keinan and Kivetz 2011, Appendix C). The scale was evaluated for reliability. Principal 

component factor analysis with varimax rotation and Scree plot was conducted. The 

Scree plot is shown below. 

Figure 13. Productivity Orientation Factor Analysis Scree Plot 
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As it can be observed, the Scree plot suggests a one-factor solution. The 

factor loadings are shown below. 

Table 7. Productivity Orientation Items Factor Loadings 

Rotated Component Matrix 
 

Component 

1 2 3 

I tend to use my time productively while waiting or 

commuting 

0.789 0.196 0.123 

I bring something to do while waiting for appointments 0.728 0.037 0.110 

I am an ambitious person 0.638 0.619 0.063 

I have the tendency to use free time for catching up on 

work 

0.632 0.021 0.578 

I have always worked hard to be among the best in my 

own line 

0.578 0.539 0.113 

I set my watch (clock) to be a few minutes faster 0.361 0.026 0.071 

I tend to push the "door close" button when using an 

elevator 

0.029 0.769 0.182 

Getting on with my life is important to me 0.151 0.751 0.225 

I find it difficult to take a vacation without doing at 

least a little work while away 

0.183 0.104 0.816 

I get restless and annoyed when I feel I am wasting 

time 

0.028 0.284 0.738 
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Based on the results it was determined that combining all items as a one-factor 

solution was better than solutions with two or more factors. This decision was supported 

by the finding that the second and third factors were defined by only two items each. The 

items that loaded on the second factor were: “I tend to push the "door close" button when 

using an elevator” and “Getting on with my life is important to me.” The items that 

loaded on the third factor were: “I find it difficult to take a vacation without doing at least 

a little work while away” and “I get restless and annoyed when I feel I am wasting time.” 

These factors appeared to characterize simply other facets of productivity orientation, 

thus supporting the decision to adopt a one-factor solution by including all items. One of 

the ten items - “I set my watch (clock) to be a few minutes faster” - had a low factor 

loading on all three factors in the three-factor solution table and was removed from the 

PO scale. The PO scale composite variable was calculated by averaging the nine 

remaining items to create a composite variable that was reliable (Cronbach α=.79). This 

nine-item scale was presented to participants in the main study to measure their 

productivity orientation.  

4.2.3. Main Study Experimental Design and Measures  

The study was one manipulated factor Surprise with two levels (Known prize vs. 

Mystery prize) between-subjects design and one measured factor, productivity 

orientation.  

The surprise manipulation was exactly the same as in the previous study. 

Productivity orientation was measured using the nine-item scale that was evaluated in a 

pretest as described previously.  
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4.2.4. Participants and Procedure  

Participants were recruited from Amazon Mechanical Turk (N=304, 43.1% 

female, Mage=35 SD=12). Participants took the experiment at their own convenience. The 

independent and dependent variables are shown in the table below and discussed in more 

detail in the protocol. 

Table 8. Study 2 Variables 

Independent 
Variable 

Surprise 
Known Prize vs. Mystery Prize 

Moderator Productivity Orientation (measured) 

Dependent 
Variables 

Positive Affect 
Buying Intention: Certain Option vs. Ambiguous Option  
Choice Task: Certain Option vs. Ambiguous Option 

 
4.2.5. Protocol  

The study was hosted by Qualtrics. An anonymous link to the study was created 

and the study was announced on Amazon Mechanical Turk (Mturk) to recruit 

participants. Participants took the study at their own convenience and had the option of 

exiting the study. Participants were compensated $2.01 ($1.01 for the task and $1.00 

surprising bonus i.e. a prize to evoke surprise) for their participation. 

Participants were first told that the researchers wanted to find out more about 

them and were presented with the productivity orientation scale. Next, participants were 

presented with the same reading and comprehension task that was interrupted with the 

Surprise Prize manipulation in the same way as the last study. Finally, participants 

answered the same dependent variables as in the first main study: positive affect and 

buying intention (continuous and choice variables).  
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To conclude the study, participants were presented with the debriefing statement 

which explained that all study tasks and questions were part of the same study. All 

participants were informed that they would be receiving a $1.00 bonus as their “prize”. 

Participants were told that this was necessary to fulfill the purpose of the study. 

4.3. Chapter Summary 

This chapter outlined the pretested measures and manipulations and discussed 

their reliability and how they were used in the main studies. The design and procedure of 

the main studies were also outlined. The next chapter discusses the results from the main 

studies as they relate to the hypotheses testing.
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Chapter 5 Results

This chapter includes the results from the main studies described in the previous 

chapter and reports on the hypotheses testing. The chapter begins with a table 

summarizing the results and continues by detailing the results of the hypotheses testing in 

each study.  

Table 9. Hypotheses Testing Results 

Hypotheses Study 1 Study 2 

H1a: the main effect of appraisal of surprise 

with mystery elements on positive affect 

Not Supported  

(1measure) 

Not Supported  

(1 measure) 

H1b: the main effect of appraisal of surprise 

with mystery elements on buying intention for 

ambiguous products 

Supported- Choice* 

Not Supported-

Continuous** 

Not Supported-Choice 

Not Supported-

Continuous 

H2a: the interaction effect of sense of personal 

control and appraisal of surprise with mystery 

elements on positive affect 

 

Not Supported (1 measure) 

 

Not Tested 

H2b: the interaction effect of sense of personal 

control and appraisal of surprise without 

mystery elements on positive affect 

 

Not Supported (1 measure) 

 

Not Tested 

H2c : the interaction effect of sense of personal 

control and appraisal of surprise with mystery 

elements on buying intention for ambiguous 

products 

 

Not Supported- Choice 

Supported-Continuous 

 

Not Tested 
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H2d : the interaction effect of sense of personal 

control and appraisal of surprise without 

mystery elements on buying intention for 

ambiguous products  

 

Not Supported-Choice 

Not Supported-Continuous 

 

Not Tested 

H3a:  the interaction effect of productivity 

orientation and appraisal of surprise with 

mystery elements on positive affect 

 

Not Tested 

 

Supported (1 measure) 

H3b:  the interaction effect of productivity 

orientation and appraisal of surprise without 

mystery elements on positive affect 

 

Not Tested 

 

Not Supported  

(1 measure) 

H3c:  the interaction effect of productivity 

orientation and appraisal of surprise with 

mystery elements on buying intention for 

ambiguous products  

 

Not Tested 

 

Not Supported-Choice 

Not Supported-

Continuous 

H3d: the interaction effect of productivity 

orientation and appraisal of surprise without 

mystery elements on buying intention for 

products with unknown elements 

 

Not Tested 

 

Not Supported-Choice 

Not Supported-

Continuous 

 
* Choice measure – participants were asked to indicate buying intention by choosing one of two 
options (known products vs. ambiguous products) 
** Continuous measure - participants were asked to indicate buying from 1/Definitely would 
choose Option A (known) to 9/ Definitely would choose Option B (ambiguous), as a Likert scale 

 
5.1. Study 1: The Influence of Sense of Personal Control and Surprise Appraisal on 

Affect and Purchase Intention - Hypotheses Testing  

As outlined in the previous chapter, this study tested hypotheses H1a, H1b, 

H2a, H2b, H2c, and H2d 
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5.1.1. Analysis Assumptions 

Data was analyzed by SPSS. There was no missing data, which was ensured by 

the design of the experiment in Qualtrics – participants had to answer each question 

before proceeding to the next screen. There were no significant outliers.  

For all analyses where ANOVA was performed, the assumptions of the method 

were checked. The three most important assumptions are (1) adequate sample size and 

cell size, (2) homogeneity of variance, and (3) data independence (Hair et al. 2005). First, 

all cells should be of similar size to ensure robustness of the analysis. Second, 

homogeneity of variance means that the dependent variables should have the same 

variance at different levels of the independent variables. Third, independent variables 

should be orthogonal.  

Adequate sample size would be met if cell sizes are equal and if that there are at 

least 20 respondents per cell. The sample size requirement was met by the requested 

sample size in the Mturk task assignment.  Approximately 300 participants were 

requested, and cell size varied between 56 – 74 observations due to exclusion of some 

participants, discussed in more detail below.  

Next, the univariate homogeneity of variance across the groups was assessed and 

the assumption of homoscedasticity was met based on Levene’s test for all dependent 

variables.  

Third, the independent variables were orthogonal. This was ensured by all cells 

being kept to a similar number of observations. This was accomplished by setting up the 

experiment to flow correctly according to the described design and by random 

assignment of participants to cells (all studies were designed on Qualtrics). Thus, since 
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the requirements for the data were met, proceeding with the ANOVA analysis was 

justified.  

5.1.2. Main Effects – Results  

Fifty-nine participants indicated that they had received an unexpected bonus 

payment of $1.00 recently (i.e. they participated in one of the pretests that evaluated the 

prize manipulation). They were excluded from the analysis, leaving N=248 sample. This 

decision was made to ensure internal validity related to the potency of the surprise 

manipulation. If participants had already experienced the manipulation, then they could 

not be expected to be surprised the second time they were presented with the same 

manipulation.  

Testing H1a. This hypothesis predicted that the appraisal of surprise events with 

mystery (i.e. unknown) elements would result in higher positive affect compared to affect 

after encountering surprise events without mystery elements. ANOVA was performed, 

with Surprise (Known vs. Mystery) and SPC (low vs. high) as the independent variables 

and Positive Affect (Cronbach α=.93, M=4.71 SD=1.65) as the outcome variable. 

Descriptive statistics for Positive Affect are shown below.  

Table 10. Study 1 Positive Affect Descriptive Statistics 

 N Mean Std. 

Deviation 

Known prize 117 4.627 1.685 

Mystery prize 131 4.781 1.621 

Total 248 4.708 1.650 
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There was no significant main effect of Surprise on Affect, thus failing to support 

H1a (F(1, 244)=.635, n.s.). 

Testing H1b. This hypothesis predicted that the appraisal of surprise events with 

mystery (i.e. unknown) elements would result in higher buying intention for ambiguous 

(i.e. unknown product experiences) compared to buying intention following the encounter 

of surprising events without mystery elements. ANOVA was performed, with Surprise 

(Known vs. Mystery) and SPC (low vs. high) as the independent variables, and Buying 

Intention continuous variable (on a scale from 1/Known items option to 9/Items chosen 

for you i.e. ambiguous option) as the outcome variable. Descriptive statistics for Buying 

Intention are shown below.  

Table 11. Study 1 Buying Intention (Continuous) Descriptive Statistics 

 N Mean Std. 

Deviation 

Known prize 117 4.74 3.209 

Mystery prize 131 5.07 3.026 

Total 248 4.91 3.112 

 
There was no significant main effect of Surprise on the outcome variable, thus 

failing to support H1b (F(1, 244)=1.783, n.s.). 

A logistic regression was performed on Buying Intention choice variable with 

Surprise (Known vs. Mystery coded as a dummy variable) as the independent variable. 

Choice shares per condition are shown in the table below.  
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Table 12. Study 1 Buying Intention Choice Shares 

 Frequency Percent 

Known 

prize 

Option A 71 60.7 

Option B 46 39.3 

Total 117 100.0 

Mystery 

prize 

Option A 62 47.3 

Option B 69 52.7 

Total 131 100.0 

 
The model fit was significant (χ2(1)=4.450, p<.05, Nagelkerke R2=.024) and the 

Surprise coefficient was positive and significant (B=.541, Wald=4.405, p<.05). Based on 

a significant simple chi-square test of Surprise and Buying Intention choice variable 

(χ2(1)=4.430, p<.05), participants in the Mystery condition were more likely to choose 

the ambiguous Option B, compared to participants in the Known condition, thus 

providing support for H1b.  Based on all tests for the main effect hypothesis on buying 

intention, there is mixed support for H1b.  

5.1.3. Interaction Effects – Results  

Testing H2a and H2b. To test the hypotheses, ANOVA was performed with 

Surprise (Known vs. Mystery) and Sense of Personal Control (low vs. high) as factors 

and Positive Affect as the outcome variable. Descriptive statistics for Positive Affect are 

shown below.  
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Table 13. Study 1 Interaction - Positive Affect Descriptive Statistics 

 Mean Std. Deviation N 

Known 

prize 

Low SPC 4.803 1.713 61 

High SPC 4.434 1.648 56 

Total 4.627 1.685 117 

Mystery 

prize 

Low SPC 4.854 1.600 57 

High SPC 4.725 1.646 74 

Total 4.781 1.621 131 

Total Low SPC 4.828 1.652 118 

High SPC 4.600 1.647 130 

Total 4.708 1.650 248 

 
There was no significant main effect of Surprise on Positive Affect (F(1, 

244)=.653, n.s.). There was no significant main effect of Sense of Personal Control on 

Positive Affect (F(1, 244)=1.386, n.s.). The interaction term also was not significant (F(1, 

244)=.323, n.s.), thus demonstrating failure to support H2a and H2b. 

Testing H2c and H2d. To test these hypotheses, ANOVA was performed with 

Surprise (Known vs. Mystery) and Sense of Personal Control (low vs. high) as factors 

and Buying Intention (on a scale from 1/Known items option to 9/Items chosen for you 

i.e. ambiguous option) as the outcome variable. Descriptive statistics for Buying Intention 

are shown below.   
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Table 14. Study 1 Interaction - Buying Intention (Continuous) Descriptive Statistics 
 

Mean Std. Deviation N 

Known 

prize 

Low SPC 4.43 3.403 61 

High SPC 5.07 2.978 56 

Total 4.74 3.209 117 

Mystery 

prize 

Low SPC 5.70 2.878 57 

High SPC 4.58 3.066 74 

Total 5.07 3.026 131 

Total Low SPC 5.04 3.212 118 

High SPC 4.79 3.026 130 

Total 4.91 3.112 248 

 
There was no significant main effect of Surprise on Buying Intention (F(1, 

244)=.987, n.s.). There was no significant main effect of Sense of Personal Control on 

Buying Intention (F(1, 244)=.362, n.s.). The interaction term of the variables was 

significant (F(1, 244)=4.995, p<.05, observed power =.605). 

Graphing the means below demonstrates the interaction effect. 
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Figure 14. Surprise Appraisal and SPC Interaction Effect 

 

The simple effects of the interaction were examined with a t-test to determine the 

difference between groups, and the results are shown in the table below.  

Table 15. Study 1 Interaction - Simple Effect T-test Analysis 

 t df Sig. 

(2-

tailed) 

 

Mean 

Differe

nce 

Std. 

Error 

Differe

nce 

95% 

Confidence 

Interval  

Lower Upper 

Known 

prize 

Equal 

variances 

assumed 

-1.087 115 0.279 -0.645 0.593 -1.821 0.530 

Mystery 

prize 

Equal 

variances 

assumed 

2.130 129 0.035 1.121 0.526 0.080 2.162 

4.4

4.6

4.8

5

5.2

5.4

5.6

5.8

6

Mystery prize Known prize

Influence of Surprise Appraisal and SPC on 
Intention to Choose the Ambiguous Option 

High SPC

Low SPC
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Based on the t-test, the effect of Surprise appraisal and Sense of Personal Control 

was significant in the Mystery prize condition (t(1,129)=2.130, p<.05), providing support 

for H2c. After experiencing surprise with mystery elements (i.e. mystery prize), people 

with low SPC were more likely to choose products with unknown elements compared to 

people with high SPC. 

Based on the t-test, the interaction effect of Surprise appraisal and Sense of 

Personal Control was not significant in the Known prize condition (t(1,115)=1.087, n.s.), 

failing to support H2d.  

The interaction effect was also evaluated with logistic regression by regressing 

the Buying Intention choice variable on Surprise (Known vs. Mystery, coded as a dummy 

variable), SPC (low vs. high, coded as a dummy variable), and their interaction term 

(computed by multiplying the two variables). The model fit was not significant, although 

it was marginally significant (χ2(3)=7.707, p=.052, Nagelkerke R2=.041). The Surprise 

coefficient was positive and significant (B=1.035, Wald=7.365, p<.05). The SPC 

coefficient was not significant (B=.429, Wald=1.272, n.s.). The interaction term Surprise 

x SPC was not significant, although it was marginally significant (B=-928, Wald=3.169, 

p=.075). 

Based on all tests of H2c and H2d, there is mixed support for H2c and failure to 

support H2d. 

Discussion. This study tested the hypothesized main effect of surprise appraisal 

on positive affect and buying intention. Based on the results, there was a lack of support 

for these hypothesized relationships. This study also tested if there was a significant 

interaction effect between surprise appraisal and sense of personal control. Based on the 
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results, there was a lack of support for the significant effect of this interaction on positive 

affect. There was mixed support for the significant effect of this interaction on buying 

intention in the Mystery prize condition. The summary of results section at the end of this 

chapter provides possible explanations for these results.  

5.2. Study 2: The Influence of Productivity Orientation and Surprise Appraisal on Affect 

and Purchase Intention - Hypotheses Testing 

As outlined in the previous chapter, this study tests hypotheses H1a, H1b, H3a, H3b, 

H3c, and H3d. 

5.2.1. Analysis Assumptions 

Data was analyzed by SPSS. There was no missing data which was ensured by the 

design of the experiment in Qualtrics – participants had to answer each question before 

proceeding to the next screen. There were no significant outliers.  

For all analyses where ANOVA was performed, the assumptions of the method 

were checked. The three most important assumptions are (1) adequate sample size and 

cell size, (2) homogeneity of variance, and (3) data independence (Hair et al. 2005). First, 

all cells should be of similar size to ensure robustness of the analysis. Second, 

homogeneity of variance means that the dependent variables should have the same 

variance at different levels of the independent variables. Third, independent variables 

should be orthogonal.  

Adequate sample size would be met if cell sizes are equal and if that there are at 

least 20 respondents per cell. The sample size requirement was met by setting the N to be 

equal to approximately 300 and requested in the Mturk task assignment.  
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Next, the univariate homogeneity of variance across the groups was assessed and 

the assumption of homoscedasticity was met based on Levene’s test for all dependent 

variables.  

Third, the independent variables were orthogonal. This was ensured by all cells 

being kept to a similar number of observations. This was accomplished by setting up the 

experiment to flow correctly according to the described design and by random 

assignment of participants to cells (all studies were designed on Qualtrics). Thus, since 

the requirements for the data have been met, proceeding with the ANOVA analysis was 

justified.  

For all analyses where regression was performed, the assumptions of the method 

were checked. The four most important assumptions are (1) normality, (2 linearity, (3) 

homoscedasticity, and (4) independence of the residuals (Hair et al. 2005).  

First, normality and linearity were assessed for all dependent variables by 

evaluating the normal probability plots. For positive affect, the data was evaluated to 

meet the requirements. For buying intention, the data showed lack of normality, which 

could be explained with the conceptualization of the variable as estimating likelihood to 

choose two options, one at each end of the scale.  

Homoscedasticity was assessed by evaluating the graph of the standardized 

residuals and the predicted values. The requirement was met for positive affect. For 

buying intention, the graph showed signs of heteroscedasticity. Finally, independence of 

the residuals was not a concern.  
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5.2.2. Main Effects – Results  

Forty-seven participants indicated that they had received an unexpected bonus 

payment of $1.00 recently (i.e. they participated in one of the pretests that evaluated the 

prize manipulation). All analyses were conducted with and without these observations. 

Analyses with the excluded observations demonstrated similar results to the full sample. 

Thus, results for the full sample N=304 are reported here. 

Testing H1a. This hypothesis predicted that the appraisal of surprise events with 

mystery elements would result in higher positive affect compared to affect after 

encountering surprise events without mystery elements.   

A t-test was performed with Surprise (Known vs. Mystery) as the grouping 

variable and Positive Affect as the test variable (Cronbach α=.91, M=4.97 SD= 1.56). 

Descriptive statistics for Positive Affect are shown below.  

Table 16. Study 2 Positive Affect Descriptive Statistics 

 N Mean Std. 

Deviation 

Known prize 150 4.956 1.499 

Mystery prize 154 4.978 1.599 

Total 304 4.967 1.548 

 
There was no significant effect, thus failing to support H1a (t(1, 303)=.128, n.s.). 

Testing H1b. This hypothesis predicted that the appraisal of surprise events with 

mystery (i.e. unknown) elements would result in higher buying intention for ambiguous 

(i.e. unknown product experiences) compared to buying intention following the encounter 

of surprising events without mystery elements. A t-test was performed with Surprise 
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(Known vs. Mystery) as the grouping variable and Buying Intention (on a scale from 

1/Known items option to 9/Items chosen for you i.e. ambiguous option) as the test 

variable. Descriptive statistics for Buying Intention continuous variable are shown below.  

Table 17. Study 2 Buying Intention (Continuous) Descriptive Statistics 

 N Mean Std. Deviation 

Known prize 150 4.93 3.109 

Mystery prize 154 5.16 2.893 

Total 304 5.05 2.999 

 
There was no significant effect of the factor on the outcome variable, thus failing 

to support H1b (t(1, 303)=.746, n.s.). 

A logistic regression was performed on Buying Intention choice variable with 

Surprise (Known prize vs. Mystery prize coded as a dummy variable) and Productivity 

Orientation as the independent variables. Choice shares per condition are shown below. 

Table 18. Study 2 Buying Intention Choice Shares 

  Frequency Percent 

Known 

prize 

Option A 82 54.7 

Option B 68 45.3 

Total 150 100.0 

Mystery 

prize 

Option A 72 46.8 

Option B 82 53.2 

Total 154 100.0 
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The model fit was not significant (χ2(1)=1.906, n.s., Nagelkerke R2=.008), thus 

failing to support H1b.  

5.2.3. Interaction Effects – Results  

Testing H3a and H3b. These hypotheses predicted that the influence of the 

appraisal based on type of surprise (Known vs. Mystery) on positive affect would be 

moderated by productivity orientation. To test for moderation, Positive Affect composite 

variable (Cronbach α=.91) was regressed on the appropriate variables: Surprise (Known 

prize vs. Mystery prize coded as a dummy variable with 1 for the treatment condition i.e. 

mystery prize), productivity orientation composite variable (Cronbach α=.78), and their 

interaction term using Model 1 in Process Macro (Hayes 2012).  

Table 19. Study 2 Positive Affect Regression Coefficients 

Predictor Coefficient (β) S.E.  t(300) p-value 

Constant 3.779 0.585 6.460 0.000 

Productivity Orientation 0.243 0.118 2.056 0.041 

Surprise Dummy Variable -2.356 0.835 -2.822 0.005 

Surprise - PO Interaction 0.467 0.166 2.814 0.005 

 
There was a significant effect of the interaction between Surprise x Productivity 

Orientation on Positive Affect (β=.467, t(3,300)=2.814, p<.05).  

To test H3a, floodlight analysis was used to illuminate the influence of 

Productivity Orientation (PO) over the entire range of the variable and to identify the 

range of values for which PO significantly interacted with the treatment (i.e. mystery 

prize) condition (Johnson and Neyman 1936, Hayes 2012, Spiller et al. 2013). Inspecting 
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the Johnson-Neyman points at various values of Productivity Orientation (shown in the 

table below) allows for clear understanding of the interaction.  

Table 20. Study 2 Johnson-Neyman Output at Key Points of Moderator 

POscale value Effect S.E. T p-value 

1.000 -1.889 0.673 -2.807 0.005* 

1.300 -1.749 0.625 -2.799 0.006* 

1.600 -1.609 0.577 -2.788 0.006* 

1.900 -1.469 0.530 -2.773 0.006* 

2.200 -1.329 0.483 -2.752 0.006* 

2.500 -1.189 0.437 -2.724 0.007* 

2.800 -1.049 0.391 -2.682 0.008* 

3.100 -0.909 0.347 -2.621 0.009* 

3.400 -0.769 0.304 -2.528 0.012* 

3.700 -0.629 0.264 -2.381 0.018* 

4.000 -0.489 0.228 -2.145 0.033* 

4.157 -0.416 0.211 -1.968 0.050* 

4.300 -0.349 0.198 -1.765 0.079 

4.600 -0.209 0.177 -1.184 0.238 

4.900 -0.069 0.168 -0.410 0.682 

5.200 0.071 0.174 0.410 0.682 

5.500 0.211 0.193 1.096 0.274 

5.800 0.351 0.221 1.587 0.114 

6.100 0.491 0.257 1.915 0.057 



 
 

97 

6.163 0.521 0.265 1.968 0.050* 

6.400 0.631 0.296 2.133 0.034* 

6.700 0.771 0.338 2.281 0.023* 

7.000 0.911 0.382 2.385 0.018* 

 
The first Johnson-Neyman point for p<.05 occurred at a value for Productivity 

Orientation of 4.157 or .765 standard deviations below the mean of 4.943.  Values of PO 

below 4.157 (e.g. when people had low productivity orientation) exerted a significant 

negative effect on Positive Affect. 

The second Johnson-Neyman point for p<.05 occurred at a value for Productivity 

Orientation of 6.163 or 1.217 standard deviations above the mean of 4.943. Values of PO 

above 6.163 (e.g. when people had high productivity orientation) exerted a significant 

positive effect on Positive Affect. These results show support for H3a. 

The means after a median split analysis are graphed below and show a limited 

representation of the significant interaction.  

Figure 15. Surprise Appraisal and Productivity Orientation Interaction 
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Graphing demonstrates that high PO participants experienced higher positive 

affect compared to low PO participants, after all encountered surprise with mystery 

elements.  

To test H3b which proposed that people with high productivity orientation would 

experience lower positive affect compared to people with low productivity orientation 

after encountering surprise without mystery elements, the results of the regression 

analysis failed to support H3b. Specifically, in the known prize condition when the 

dummy variable is zero, the regression coefficient for the influence of productivity 

orientation on positive affect was positive (β=0.243,0.118,t(3,300)=2.056, p<0.05) . This 

result demonstrates that in the known condition, higher productivity oriented people 

experienced higher positive affect compared to lower productivity oriented people.  

Testing H3c and H3d. These hypotheses predicted that the influence of the 

appraisal based on type of surprise (Known vs. Mystery) on buying intention would be 

moderated by productivity orientation. To test for moderation, Buying Intention was 

regressed on the appropriate predictor variables: Surprise (Known prize vs. Mystery prize 

as a dummy variable), Productivity Orientation composite variable (Cronbach α=.78), 

and their interaction term using Model 1 in Process Macro (Hayes 2012). As seen in the 

table below, the interaction term was not significant, thus failing to support H3c and H3d. 

Table 21. Study 2 Buying Intention (Continuous) Regression Coefficients 

Predictor Coefficient (β) S.E.  t(300) p-value 
constant 4.467 1.206 3.703 0.000 
Productivity Orientation 0.095 0.244 0.389 0.697 
Surprise Dummy Variable -0.297 1.722 -0.173 0.863 
Surprise - PO Interaction 0.103 0.342 0.302 0.763 
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To test H3c and H3d, a logistic regression was performed on Buying Intention 

choice variable with Surprise (Known prize vs. Mystery prize as a dummy variable) and 

Productivity Orientation and their interaction term as the independent variables. The 

model fit was not significant (χ2(3)=.514, n.s., Nagelkerke R2=.010), thus failing to 

support H3c and H3d. 

Discussion. The second main study also tested the hypothesized main effect of 

surprise appraisal on positive affect and buying intention. Based on the results, there is a 

lack of support for these hypothesized relationships. This study also tested if there was a 

significant interaction between surprise appraisal and productivity orientation, and the 

interaction effect’s influence on outcomes. Based on the results, the only significant 

interaction between was between productivity orientation and the appraisal of surprise 

with mystery elements on Positive Affect. Next, the summary of results section provides 

some possible explanations for these results.  

5.3. Summary of Results of the Two Studies – Discussion  

This section provides possible theoretical and methodological explanations for the 

lack of significant results determined by the hypotheses testing. 

5.3.1. Influence of Surprise Appraisal on Affect and Purchase Intention  

Results for H1a. The present research made predictions about the effects of 

surprise appraisal on positive affect and on buying intention. H1a 

predicted a main effect of surprise appraisal via slow or fast motivated 

meaning integration evoked by the encounter of surprising events 

(with or without mystery elements) on positive affect. The findings of 

the main studies failed to find support for H1a.  
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Theoretical Explanation. This result can be explained from a theoretical 

perspective. The effect of surprise appraisal on positive affect was predicted based on the 

assumption of MMI operating as a slow process or as a fast process, as described in 

Chapter 3. It was proposed that after the initial appraisal of surprise as positive, slow 

MMI prolongs the positive emotion until cognitive mastery is reached. Conversely, fast 

MMI speeds up the dissipation of the positive emotion as cognitive mastery is reached 

quickly. It is possible that, when fast MMI is engaged (i.e. when participants encountered 

the Known prize), the positive feeling did not dissipate quickly after they reached 

cognitive mastery. Slow vs. fast MMI are differentiated by the time each process takes to 

reach cognitive mastery. The conceptualization may need to be revised in regards to the 

effect of MMI on affect (i.e. how long before a positive or a negative feeling disappears). 

In other words, while slow MMI prolongs the duration of the emotional effect of 

surprising events, fast MMI may not necessarily speed up the dissipation of positive 

affect after encountering positive surprising events.   

Methodological Explanation. The lack of support for the main effect of appraisal 

of surprise with mystery elements on positive affect can be explained with the study 

methodology. In the main studies, the surprise manipulation involved awarding 

participants a surprising bonus payment. While the manipulation effectively evoked 

surprise as determined by the pretests, it may also have been too positive. This notion is 

supported by the positive affect findings in the pretest with the no surprise (control) 

condition (discussed in the Affect Scales section). The pretest results showed that 

participants in the surprise conditions experienced much higher positive affect compared 

to the control condition. In the main studies, participants in the mystery and in the known 
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surprise condition could have experienced high positive affect due to the surprise element 

of winning. Their positive affect may not have been influenced by the known vs. mystery 

element of the prize.  

Results for H1b. This hypothesis predicted that if consumers encounter surprising 

events with mystery elements, based on the surprise appraisal (i.e. slow MMI) they would 

be more likely to prefer unknown (i.e. ambiguous) to known products in subsequent 

choices. The hypotheses testing of Study 1 found support for H1b. The hypotheses testing 

of Study 2 failed to support H1b.  

Theoretical Explanation. The lack of consistent support for this hypothesis is 

explained here from a theoretical perspective. The proposed relationship between surprise 

appraisal and buying intention was developed on the theoretical argument that unresolved 

discrepancies introduced by surprising stimuli activate a goal to reach cognitive mastery. 

If that goal is not reached while slow MMI is occurring (i.e. after encountering the 

Surprise mystery prize), then people should seek other experiences (i.e. in a different 

context such as a buying decision) that would allow them to reach cognitive mastery. The 

finding that participants who experienced surprise with mystery did not show consistently 

higher preference for ambiguous products (over objectively similar known products) in a 

subsequent product choice could be due to people failing to prioritize the proposed goal 

of reaching cognitive mastery. The MMI conceptualization may need to be revised after 

more theoretical research to discuss when and how the goal of cognitive mastery is 

salient.   

Methodological Explanation. The lack of support for this hypothesis can be 

explained from a methodological perspective. The dependent variables that measured 
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buying intention in the main studies were presented as two options for a selection of 

snacks as a buying scenario. The two options of pictured snacks vs. unknown snacks may 

have been perceived as interchangeable by participants due to low involvement with the 

snacks product category.  Also, due to the context of the buying intention variable, 

participants may not have perceived either of the product options or the choice between 

the two products as an opportunity for continued MMI. 

5.3.2. Influence of Surprise Appraisal and Sense of Personal Control on Affect and 

Purchase Intention 

Results for H2a and H2b. These hypotheses predicted that if consumers with low 

sense of personal control experience surprise with known vs. with mystery elements, then 

there will be a significant interaction effect between sense of personal control and 

surprise appraisal (i.e. slow vs. fast MMI) such that it would influence positive affect. 

Based on the results of Study 1, these hypotheses were not supported.  

Results for H2c and H2d. These hypotheses predicted that consumers’ sense of 

personal control will interact with the appraisal of surprising events (with or without 

unknown elements) to influence buying intention for products or experiences with 

unknown elements. Based on the results of Study 1, there was mixed support for H2c and 

failure to support H2d.  

Theoretical Explanation. The lack of significant results or consistent support for 

these hypotheses can be explained from a theoretical perspective. Sense of personal 

control (SPC) as a variable has been investigated with a focus of the effects of low SPC 

on outcomes. The present research proposed that MMI could act as a type of 

compensatory behavior and thus surprise appraisal via meaning integration would interact 
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with SPC. It is possible that the surprising stimulus did not engage continuous MMI, thus 

there was no slow MMI to act as compensatory behavior. Also, it is possible that a 

buying intention context may not have been perceived as an opportunity for continued 

MMI.  

Methodological Explanation. Although there was no significant interaction effect 

between surprise and SPC on affect, it is notable that low SPC participants experienced 

as high of a positive affect as did high SPC participants. In a pretest, low SPC 

participants experienced significantly lower positive affect compared to high SPC 

participants. Hypothesis H2a predicted that low SPC would experience higher positive 

affect compared to high SPC in the mystery condition. In the main study, the positive 

affect means followed the prediction; however, they were not significant. And compared 

to with the pretest results for positive affect, low SPC participants in the main study 

experienced much higher positive affect compared to low SPC participants in the pretest. 

Based on the positive context of the surprise manipulation (discussed earlier), it could be 

that low SPC people felt a more positive reaction to the stimulus, compared to high SPC 

participants, after initially experiencing lower positive affect during the SPC writing task. 

The affect of low SPC participants increased due to the surprise manipulation but it did 

not increase enough to be higher than the affect of high SPC participants.  

5.3.3. Influence of Surprise Appraisal and Productivity Orientation on Affect and 

Purchase Intention 

Results for H3a and H3b. These hypotheses predicted that if consumers have high 

productivity orientation, then the level of measured productivity orientation would 

interact with the appraisal of surprising events with or without mystery elements to 
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influence positive affect. Based on the results of study 2, productivity orientation 

moderated surprise appraisal only in the Mystery prize condition (i.e. when slow MMI is 

engaged). People with high productivity orientation experienced higher positive affect 

compared to people with low productivity orientation, providing support for H3a. 

Productivity orientation did not moderate surprise appraisal in the Known prize condition 

(i.e. when fast MMI is engaged), thus failing to support H3b.  

Testing H3c and H3d. These hypotheses predicted that if consumers have 

productivity orientation and they encounter surprising events with or without mystery 

elements, then the measured level of productivity orientation would moderate surprise 

appraisal (i.e. slow or fast MMI) to influence consumers’ buying intention for 

experiences with unknown elements (i.e. ambiguous products). Based on the results of 

Study 2, these hypotheses were not supported. Participants with high productivity 

orientation who encountered surprising events with or without mystery elements were 

equally likely to prefer products with ambiguous elements, compared to participants with 

low productivity orientation in the same conditions.  

Theoretical Explanation. These results can be explained from a theoretical 

perspective. The finding that productivity orientation moderated the effect of surprise 

appraisal of the mystery prize (i.e. when slow MMI was engaged) but not the appraisal of 

the known prize on positive affect could be explained with the conceptualization of MMI. 

Fast MMI (i.e. when participants experience surprise-known prize) was proposed to 

involve the meaning integration and reaching of cognitive mastery but at a faster pace, 

compared to slow MMI, due to availability of information.  It is possible that fast MMI 

occurs almost instantaneously. During fast MMI, people reach cognitive mastery quickly 
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and they may not realize that they have had the “a-ha” moment (as cognitive mastery was 

discussed in Chapter 3). Thus, by occurring instantaneously, fast MMI may not interact 

with other processes.  

Methodological Explanation. The results can be explained with the study 

methodology. As discussed earlier, the dependent variable that measured buying intention 

had a narrow focus of a selection of snacks. The buying intention scenario may have been 

too terse or related to a low-involvement product category. Consequently, neither option 

may have been perceived as an opportunity to engage in continuous MMI. 

5.4. Chapter Summary 

This chapter outlined the results from the main studies related to the testing of all 

hypotheses and discussed possible theoretical and methodological explanations of the 

results. The next chapter presents the conclusion, theoretical and practical implications, 

limitations, and future research.
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Chapter 6

This chapter summarizes the reasons for this research on surprise, the conclusions 

which may be drawn, the limitations of the study and directions for future research. 

Surprise is an important topic in marketing because it appears in many marketing contexts, 

for example, incentives or giveaways. Surprise as an incentive in marketing has been 

explored but surprise as the experienced emotion and its effect on outcomes, such as affect 

and buying intentions, has received little attention in the literature. 

Emotions are generally believed (Darwin 1872, Izzard 1977, Plutchik 1980, 1991, 

Lazarus 1991) to unfold in a consistent pattern: (1) stimuli or other inputs evoke an 

emotion, generating (2) a cognitive appraisal process, followed by (3) a response or 

outcomes. In the specific case of the emotion of surprise, there exists a general consensus 

in the literature (Lazarus 1991, Meyer et al 1997, Noordeweir et al. 2016) that (1) novel, 

unknown, or unexpected stimuli evoke the emotion of surprise. Following a surprising 

experience, however, there is little understanding of (2) how the cognitive appraisal 

process actually works; and (3) a lack of clarity on the appraisal’s effect on subsequent 

outcomes. The purpose of this research was to construct and empirically test a theoretical 

model of surprise that illuminates the underlying mechanism of the appraisal process and 

its subsequent impact on consumer affect and buying intentions. 

Unlike prior research (e.g., Schutzwohl 1998, Park 2010, Maguire et al. 2011), 

which conceptualized the appraisal process as sensemaking as either deliberate or 

automatic, the present research conceptualized the appraisal of surprise as motivated 
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meaning integration (MMI). This conceptualization of the appraisal process proposed that 

MMI occurs as a fast or a slow process depending on cues in the setting. If a surprising 

event presents all necessary information to understand a surprising discrepancy in 

meanings (known elements), then MMI happens fast. If a surprising event features an 

unknown or mystery element, which prevents a person from aligning all relevant 

meanings at once, then MMI occurs slowly and inference making continues until all 

meanings can be aligned. As an example of slow vs. fast MMI, if a person is unexpectedly 

selected to win a reward from a company, MMI of the surprising win would occur fast 

when the person is informed of the exact reward immediately. Conversely, if the reward is 

not announced right away, then MMI of the surprising win would occur slowly.    

Important to the conceptualization of MMI is the end state of cognitive mastery. 

When the discrepancy in meanings, introduced by surprising stimuli, is finally resolved 

and all meanings related to a setting are in alignment, people regard their environment as 

orderly again (i.e. cognitive mastery is achieved). Whether people have reached cognitive 

mastery, or not, MMI was proposed to influence their subsequent affect and purchase 

intention. 

6.1. Conclusions 

Most of the hypotheses were not supported by the empirical data; nevertheless 

some conclusions may be drawn. The present research establishes that stimuli with same 

level of surprising potential can evoke different types of appraisal. People who 

experienced similar levels of surprise stated they were more curious with mystery 

elements compared to those with known elements, based on the significant results of the 

pretests. The present research is the first to discern between types of surprise based on 

appraisal of known vs. mystery elements associated with the surprising stimuli. 



 
 

108 

Moreover, the present research has developed and tested a manipulation check measure 

to distinguish between the two appraisal processes (i.e. fast MMI vs. slow MMI), as 

described in Chapter 4.  

The present research established some support for each proposed potential 

moderator of surprise appraisal – sense of personal control (SPC) and productivity 

orientation (PO). First, there was a significant interaction effect between surprise 

appraisal and SPC and its influence on buying intention. Specifically, this interaction was 

supported by the finding that participants with low SPC indicated they were more likely 

to definitely choose the ambiguous products option (based on results for continuous 

variable), compared to participants with high SPC after encountering surprise with 

mystery elements. These results provide initial support for the effect of moderating 

variables such as SPC on surprise appraisal and their combined influence on outcomes 

such as buying intention.  

Next, there was support for the other proposed moderator of the appraisal process 

– productivity orientation (PO). Productivity is the tendency of people to focus on 

accomplishing more in a given amount of time or accomplish the same amount in less 

time (Taylor 1911, Keinan and Kivetz 2011). The present research shows initial support 

that productivity orientation moderates the surprise appraisal process to influence 

consumers’ positive affect, based on a significant interaction in one of the main studies. 

Specifically, Hypothesis H3a was supported, demonstrating that people with high PO who 

encounter surprise with mystery elements will experience higher positive affect compared 

to people with low PO.  

The present research also presented initial support for the main effect of surprise 

appraisal on buying intention. Based on the choice measure results from Study 1, people 
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who encountered surprise with mystery elements were more likely to choose an 

ambiguous product option in a subsequent choice task compared to people who 

encountered surprise without mystery elements. However, this main effect received 

support in only one test and more research is necessary to established it.  

6.2. Limitations of the Research 

Ideally in research, the empirical data support the proposed hypotheses that, in 

turn, support the theoretical model from which they were derived. Unfortunately, the data 

did not provide support for most of the proposed relationships. When data do not support 

or are inconsistent, it is never certain if the problem stems from (1) the underlying 

theoretical model, (2) the hypotheses derived from the model, or (3) the methodology 

used to test the hypotheses. Each of these three limiting areas is discussed in turn. 

6.2.1. Theoretical Model 

While fast and slow MMI have a logical appeal, these two processes may be too 

subtle to distinguish, which could explain some of the insignificant differences between 

conditions. It may also be necessary to revise the conceptualization of the MMI 

processes.  The theoretical model development proposed that after the initial appraisal of 

surprise as positive, slow MMI would prolong the positive emotion. Conversely, fast 

MMI would speed up the dissipation of the positive emotion as meanings are quickly 

brought into alignment. It may be that, when fast MMI is engaged (i.e. when consumers 

encounter surprise without mystery), the positive feeling does not dissipate quickly, thus 

explaining the lack of support for the main effect of surprise appraisal (fast MMI vs. slow 

MMI) on affect. 

Another revision of the MMI conceptualization could explain the lack of 

consistent support for the main effect of appraisal on buying intention. The proposed 
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relationship between appraisal and buying intention was predicted based on the 

theoretical argument that unresolved discrepancies introduced by surprising stimuli 

activate a goal to reach cognitive mastery (i.e. a state when all meanings are aligned). The 

finding that participants who experienced surprise with mystery did not show consistently 

higher preference for ambiguous products (over objectively similar known products) in a 

subsequent product choice could be due to a lacking awareness of the goal to reach 

cognitive mastery. The MMI conceptualization may need to be revised, after more 

theoretical research, to better explain when and how the goal of cognitive mastery is 

salient.   

6.2.2. Hypotheses 

Another area of this research that could explain the lack of support in the 

proposed relationships is the design of the hypotheses. The purpose of the research was to 

develop a comprehensive model of surprise that would include proposing moderators that 

interact with surprise appraisal to influence outcomes. To fulfill the purpose, the present 

research proposed two broad interaction effects between surprise appraisal and each of 

the moderators (SPC and PO) in addition to the main effects of appraisal on outcomes. 

This resulted in generating ten hypotheses to predict all relationships regarding each main 

effect and each interaction effect. Some of the hypotheses predicted the “control” 

condition. The independent variable of surprise had two levels: surprise with known 

elements vs. surprise with mystery elements. The two levels could be interpreted as 

control condition (known) vs. treatment condition (mystery). Some of the hypotheses 

were not supported because they outlined relationships that related to the control 

condition (H2b, H2d, H3b, H3d). Based on the literature review, the direction of these 

relationships was challenging to predict and they were empirically determined.  
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6.2.3. Methodology 

The main methodological limitations include: (1) the online panel of participants 

and (2) the study manipulations.  

First, the present research proposed methodology that used participants from an 

online sample. This source or participants was chosen due to its low cost and fast turn-

around for data collection. All participants were recruited from Amazon Mturk. Mturk 

provides access to diverse pool of participants who match the American population in 

terms of age, education, and income more accurately compared to a student sample 

(Paolacci et al. 2010). However, a challenge with using Mturk participants arises because 

these participants often multitask while attempting to complete several Mturk tasks 

simultaneously because of the financial reward. These participants are compensated 

based on how many tasks they complete, incentivizing them to speed through studies so 

they can begin another. If their attention is divided between several tasks, it is likely that 

these participants would be affected by the subtly of this study’s manipulations. Thus, the 

participants’ split attention or focus on completing a task as quickly as possible could 

explain the lack of main effect of several of the manipulations and the lack of support for 

the hypotheses related to positive affect.  

Another limitation of the present research was related to the study manipulations. 

Scenario-based surprise manipulations were pretested at first. The story manipulations 

were chosen not only to evoke surprise but also to create a setting in which the surprising 

stimulus is presented.  Unfortunately, these methods were found inadequate to evoke 

“real life” surprise with online participants. A second manipulation, offering a prize to 

participants, was found to actually evoke “real life” surprise. However, this manipulation 

likely failed to establish a setting and relevant cues as described in the theoretical model. 
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Specifically, participants were completing a reading and comprehension task and were 

presented with the surprise prize stimulus, which was unrelated to the task or the article 

they were reading. Thus, this manipulation may have been limited in its potential to 

induce slow MMI. If slow MMI was not operating, that could well have affected the 

interaction effects.  

Still another potential limitation of the study manipulations was related to the 

context of the buying intention variable. Participants may not have perceived either of the 

product options or the context of the buying decision (i.e. choosing between two 

selections of snacks) as an opportunity for continued MMI. 

6.3 Implications of the Research 

This research suggests important implications for marketing theory and marketing 

practice. 

6.3.1 Theory 

The main implication for theoretical research in surprise is the necessity of 

refining the theory and adopting adequate measure for testing it. This is particularly true 

in the area of fast MMI. As explained in the summary of results discussion, fast MMI 

needs more research to understand if the process concludes too quickly for cognitive 

mastery to be realized. Also, fast MMI did not result in fast dissipation of positive affect, 

as previous studies demonstrated. Thus, there is a need for more research on surprise 

appraisal and how fast vs. slow MMI influences the prolonging of positive affect.  

Another implication related to MMI is that the conceptualization may need to be 

revised after more theoretical research to clarify and empirically demonstrate when and 

how the goal of cognitive mastery is salient. Reaching a state of meaning alignment 

known as cognitive mastery was important in the logical reasoning that predicted the 
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effects of surprise appraisal on outcomes. Since not all predicted relationships were 

supported, more research is necessary to understand whether people prioritize the 

proposed goal of reaching cognitive mastery.  

6.3.2 Marketing Management 

The present research has relevant marketing implications for companies that offer 

products with ambiguous or unknown elements such as the subscription boxes industry. 

The present research showed initial support that after surprise with mystery elements, 

consumers may be more likely to choose ambiguous or unknown products, such as a 

subscription box. The present research implies that including mystery elements (creating 

slow MMI), rather than known elements (producing fast MMI), with the subscription 

packages would prolong MMI and thus could increase retention for subsequent 

purchases. For example, by including a surprising mystery discount coupon, e.g., 10, 20 

or 40 percent off next purchase, is more likely to increase subsequent subscriptions, 

compared to including a known discount coupon, say 20 percent off the next purchase.  

Another finding of the present research relates to how consumers’ sense of 

personal control and surprise appraisal could influence their buying intention for 

ambiguous or unknown products. Specifically, during economically uncertain times, 

which could disrupt consumers' sense of personal control, consumers with lowered sense 

of personal control may be more likely to buy products with unknown elements. 

6.4. Directions for Future Research 

This section discusses directions for future research. First, because of its growing 

importance in marketing, future research should continue to study surprise and its 

appraisal.   
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Future research, based on the results from the pretest, should continue with the 

use of real surprise manipulations, rather than participants reading scenarios. Importantly, 

future research should focus on developing surprise manipulations that incorporate the 

setting with the surprising stimulus. Since the difference in the appraisal of surprise with 

known elements vs. surprise with mystery elements may be too fine, future research 

should consider neuroscience methods.  

Additionally, a different sample pool, such as students, should be considered to 

avoid the potential multi-tasking limitations of using an online panel, discussed earlier. 

Future research should also explore other potential moderators and their effects. Since 

meaning integration is a cognitive process, consumers’ processing resources (e.g. 

cognitive load) could also impact the appraisal process of surprise (Shiv and Fedorkin 

1999). Cognitive load, manipulated as low vs. high represents another individual 

difference that could moderate the appraisal process of surprise.  

This research explored surprise in a positive context. Another avenue of future 

research is to investigate surprise in a negative context when the stimuli evoke negative 

affect such as service failures. It is important to explore and test the effects of negative 

surprise appraisal on outcome variables to add to the comprehensive model of surprise 

and to explore if appraisal operates similarly with relevant effects on affect and buying 

intention. 

We hope that future research will question, evaluate, and improve empirically 

testing the theoretical model of surprise in marketing; particularly, the conceptualization 

of fast and slow MMI. If this dissertation stimulates others to pursue research in surprise, 

my efforts to continue developing and testing scientific theory will be worth it.
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Appendices 
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Appendix A. Snack Photos Used in the Pretests and in the Main Studies for the 

Dependent Variable 

1. Belgian cookies and chocolate spread 

 

 

2. White cheddar cheese flavored popcorn 
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3. Kettle cooked sea salt & cracked pepper chips 

 

 

 

4. Almonds and cheddar flavored rice crisps 
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5. Chocolate chip mini cookies & caramel sauce 

 

 

 

6. Pineapple pieces & caramel sauce 
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7. Savory toasted crickets snack 

 

 

 

8. Banana chips 
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9. Wasabi peas 

 

 

 

10. Honey maple peanuts, pretzels, coconut 
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11. Honey maple peanuts, beet chips, apricots 

 

 

 

12. Banana honey nut breakfast snack 
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13. Cinnamon crumb cake 

 

 

 

14. Honey maple peanuts 
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15. Cashews 

 

 

 

16. Mystery products photo 
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Appendix B. Scenario-based Surprise Manipulations  

Preliminary Tests of Measures and Manipulations – Continued  

Due to the comparison of surprising contexts, several iterations of the surprise 
manipulations were completed before a reliable manipulation was established. Fifteen 
snacks were photographed by the researcher and various combinations of the photos were 
used in several of the pretests of surprise. 

Story Manipulation. To evoke surprise with known or mystery elements, a story 
manipulation was pretested (N=88, Mage=33, SD=10, 34.1% female). Participants were 
asked to read the plot of the movie Rudy and to “imagine that the following story is the 
plot of a movie.”  The story with surprise ending manipulation is modeled after Wilson et 
al. (2005). To manipulate surprise, after reading the story, participants were asked to 
imagine – if they were watching the movie based on the story, that at the end – they learn 
that the story was the true story of someone they know in real life. Then they were 
presented with the surprise manipulation check question “How surprised are you in this 
scenario?” (from 1/not at all to 9/very much). Although participants indicated they felt 
somewhat surprised (M=6.16, SD=2.55), this manipulation was scenario-based and 
ultimately judged not to evoke real surprise.   

Gift Scenario Manipulation. To evoke surprise with known or mystery elements, 
a gift scenario manipulation was pretested (N=106, Mage=34, SD=11, 35.8% female). All 
participants were asked to imagine that they were at home and unexpectedly received a 
gift box of snacks from a friend. In the Known condition, participants were shown photos 
of five snacks. The snacks were: cashews, Belgian cookies and chocolate sauce, savory 
crickets, pineapple pieces and caramel, and kettle cooked chips (see Appendix A).. Dates 
were photographed instead of crickets, but the crickets description of the photo was used 
to create more perceived novelty. In the Mystery condition, participants saw the 
following photos: mystery box with question marks, Belgian cookies and chocolate 
sauce, savory crickets, mystery box with question marks, and kettle cooked chips. 
Participants answered the question: To what extent are you experiencing these feelings at 
the moment? – surprised (from 1/not at all to 7/very much). The results demonstrated that 
participants experienced a fairly low level of surprise (M=5.31, SD=1.66). This 
manipulation was also scenario-based and was judged not to evoke sufficient real 
surprise.  

Discussion. Several pretests were necessary until a reliable manipulation to evoke 
surprise was established. The scenario-based manipulations that were used in the 
beginning pretests were deemed lacking in their ability to evoke surprise. Prior published 
studies that used scenario-based approaches investigated judgments of what would be 
more or less surprising. Thus the purpose of prior studies was different from that of the 
present research, which investigates experiencing real surprise as an emotion and the 
effects of surprise appraisal. The scenario-based manipulations, pretested in the present 
research, were found to evoke inadequate level of surprise. Consequently, the surprise 
prize manipulation – a prize with known or mystery element – was designed, pretested, 
and used in the main studies.  
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Appendix C.  King’s Highway Article 

Ontario Highway 61 (2018) in Wikipedia. Retrieved June 18, 2018, from 
https://en.wikipedia.org/wiki/Ontario_Highway_61 

 
All participants were first presented with a reading and comprehension task. They 

were given an article from Wikipedia that was featured as “article of the day.” The article 
was about a Canadian highway and its history. 

King's Highway 61, commonly referred to as Highway 61 and historically known 
as the Scott Highway, is a provincially maintained highway in the Canadian province of 
Ontario. The 61-kilometre (38 mi) route connects the Pigeon River Bridge, where it 
crosses into the United States and becomes Minnesota State Highway 61, with a junction 
at Highway 11, Highway 17 and the Harbour Expressway in Thunder Bay. The highway 
forms part of the Lake Superior Circle Tour. 

Crossing the Canada–United States border, the Pigeon River Bridge is 300 miles 
west of the Sault Ste. Marie International Bridge and 300 miles east of the Fort Frances-
International Falls International Bridge, and is near a visitor center.  

Highway 61 begins at the Ontario-Minnesota border at the Pigeon River; the road 
continues south to Duluth as State Highway 61 on the American side. It passes the 
customs station and curves to the north. Passing its former routing along Highway 593, 
the highway curves eastward to avoid mountains. It zig-zags around a range of 
mountains, eventually turning northward and passing to the west of Cloud Bay.  

The highway continues north for 20 kilometers (10 mi) through Neebing, running 
between mountain ranges on either side. It rises at Moose Hill, meets Highway 608 and 
enters one of the few agricultural areas in northwestern Ontario. Shortly thereafter, 
Highway 61 curves to the east, passing the southern terminus of Highway 130 along the 
way. It then enters the outskirts of Thunder Bay. 

The highway passes Chippewa Road, its former route through Thunder Bay, and 
returns to its northward orientation. It officially enters the city as it crosses the 
Kaministiquia River. The highway swerves east at Thunder Bay International Airport as 
it widens to four lanes then continues north, crossing Arthur Street. North of Arthur 
Street, the highway is also known as the Thunder Bay Expressway. It continues north for 
3 km (1.9 mi) and ends at the Harbour Expressway and Trans-Canada Highway. 

The northernmost section in Thunder Bay is a four-lane, undivided expressway. 
The remainder of Highway 61 is a conventional two-lane highway. Traffic volumes along 
the southern portion of the highway are generally low, with an annual average daily 
traffic (AADT) of 1,000 vehicles. This increases progressing north; within Thunder Bay 
the AADT peaks at 17,200 vehicles. Highway 61 also forms a small portion of the Lake 
Superior Circle Tour, a tourist route of highways following the shoreline of Lake 
Superior. To the south, the tour continues along Minnesota State Highway 61; to the 
north it continues along Highway 17 towards Sault Saint Marie. 

The road that would become Highway 61 was first constructed in 1916. The 
Pigeon River Timber Company had cleared lands surrounding the towns of Port Arthur 
and Fort William, but no road existed to connect to locations outside. A narrow 
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wilderness trail reached as far as the Pigeon River, and was chosen as the route for the 
new road. The Department of Mines and Resources agreed to fund the project, and 
citizens proceeded to lay a new road as far as the river, beginning in 1913. This road was 
initially known as the "Scott Highway" after lumberman William Scott. On the opposite 
shore, Cook County and the State of Minnesota constructed a new road north from Grand 
Marais. The roads were completed by late 1916, but no bridge existed to connect them. 

The surprise prize manipulation was presented here. Afterwards, 
participants continued with the reading and comprehension task.  

The Rotary Clubs of Port Arthur and Duluth met to discuss a solution. As an 
international crossing, any bridge over the river would require federal approval from both 
governments. Both sides agreed that the approval process would be too slow, and decided 
to construct the bridge regardless. "The Outlaw" bridge was opened by a travelling 
motorcade on August 18, 1917, finally permitting travel between Ontario and Minnesota. 
To the surprise of the Rotary Clubs, J.E. Whitson, Roads Commissioner of Northern 
Ontario, and Howard Ferguson, Minister of Lands, Forest and Mines, were present at the 
opening, and agreed to pay the $768,000 ($12.5 million in 2018) bridge cost. The bridge 
and the Canadian road approaching it fell under the jurisdiction of the Department of 
Highways (now the Ministry of Transportation) on April 1, 1937, and the Scott Highway 
became Highway 61 on October 6. The Outlaw was rebuilt as a steel truss structure in 
1934 following several accidents. 

By 1962, construction was underway to bypass the inland route of the highway as 
well as the bridge. This bypass opened on November 1, 1963; the American approach 
was rebuilt along the shore of Lake Superior, and a new bridge constructed over the river 
10 km (6.2 mi) to the east. This bridge was opened on May 23, 1964.Highway 61 was 
realigned as a result; the former route was re-designated as Highway 593 on September 1, 
1964. 

In 1963, Charles MacNaughton, minister of the Department of Highways, 
announced plans for the Lakehead Expressway to be built on the western edge of the twin 
cities of Port Arthur and Fort William (which amalgamated in 1970 to form Thunder 
Bay). Construction began in the late 1960s and progressed rapidly. Following its 
completion by late 1970, Highway 61 was rerouted along it as far north as Arthur Street. 
The former route followed Chippewa Road, turned north on James Street and then east on 
Frederica Street. From there, it turned north along Ford Street and followed it and 
Kingsway to Highway 11 and Highway 17 at Arthur Street. This route was renumbered 
as Highway 61B; it remained in place into the 1990s but was decommissioned by 1999. 
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