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Abstract 

Author: Justin Hall 

Title: An Empirical Test of a General Theory of Problem- 
Solving 

Institution:  Florida Atlantic University 

Dissertation Advisor: Eric H. Shaw 

Degree: Doctorate of Philosophy  

Year:  2017 

The purpose of this research is to better understand how marketers and consumers 

solve problems.  This research first reviews the problem-solving literature, discusses 

several areas of confusion related to problem-solving, and offers solutions.  After 

resolving the confusion, this research then develops a theoretical model of problem-

solving.  Four hypotheses are derived from the model, and then empirically tested.   

The model states that the distinct cognitive domain of problem-solving begins 

with problem recognition.  Given a problem, associative memory and associative 

activation provide a solution (H #1).  This solution is either satisfactory or unsatisfactory.  

If satisfactory, the individual engages in the satisficing process and accepts the solution 

(H#2).  If unsatisfactory, the individual engages in the decision-making process and 

searches for information related to an alternative solution (H #3).  Thus, the difference 
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between satisficing and decision-making is the search for information (H #4).  Problem-

solving ends when an intended solution is chosen.   

 A pretest and two studies are conducted to test the four hypotheses.  The Pretest 

demonstrated situations that elicited problem recognition.  Study 1 tested hypothesis #1 

and found that at least 75 percent of the time associative memory and associative 

activation provided a solution.  Study 2 tested hypotheses #2, #3, and #4.  Hypotheses #2 

and #3 were tested using a two-way ANOVA, Chi-Square, and Point Biserial Correlation 

and hypothesis #4 was tested using an independent sample t-test and Point Biserial 

Correlation.  Results of all empirical tests confirm each of the hypotheses, which in turn 

support the theoretical model.  
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Chapter 1 

Introduction 

Problem-solving has been a topic of interest to marketing scholars since the origin 

of marketing as an academic discipline (Bartels, 1962, Shaw and Jones, 2005).  One of 

the earliest articles in the field dealing with solving problems was Arch W. Shaw’s 

(1912) “Some Problems in Market Distribution;” and one of the earliest books was An 

Approach to Business Problems (Shaw 1916).  

Problem-solving has retained the interest of researchers over the decades because 

problem-solving is a fundamental concept of marketing.  Marketers and consumers alike 

engage in problem-solving throughout the day.  For instance, marketers apply problem-

solving methods to marketing functions such as sales, advertising, and distribution (Kelly 

and Lazer, 1958; Alderson and Green, 1964), and consumers engage in problem-solving 

when making purchasing decisions (Engle, Kollat, and Blackwell, 1968; Howard and 

Sheth, 1969). 

Through the years, the problem solving literature has developed into an extensive 

body of work covering a variety of marketing topics.  Some of these topics include 

problem-solving processes (Dewey, 1910; Simon, 1960), approaches (Graham, 1986; 

Calantone, Graham, and Mintu-Wimsatt, 1998), typologies (Howard and Sheth, 1969), 

orientations (Sirdeshmukh, Singh, and Sabol, 2002; Mintu-Wimsatt and Calantone, 

1996), competence (Atuahene䇲 Gima and Wei, 2011), support systems (Wierenga and 

Bruggen, 1997; Alpar, 1991), joint or group problem-solving (Aarikka-Stenroos and 
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Jaakkola, 2012), and creative problem-solving (Burroughs and Mick, 2004; Isen, 1999).  

But despite this extensive body of research, the fundamental understanding of what 

problem solving is and, more importantly, how marketers and consumers solve problems 

remains unclear.   

  It remains unclear for three reasons.  First, problem solving is often conflated 

with decision-making.  Some use problem-solving and decision-making synonymously 

(Simon, 1960; Kahneman 2011), some suggest problem-solving is an element of 

decision-making (Dewey, 1910; Minztberg et. al., 1976; Anderson, 1980), but few, if 

any, view decision-making as an element of problem solving.  In any case, virtually no 

author offers an argument to support any position.  Second, there are a variety of 

definitions for problem-solving, but little consensus as to the definition.  Third, when 

discussing how marketers and consumers solve problems, researchers use both normative 

descriptions (what people should do) and positive explanations (what people actually do), 

but this distinction is often left unclear. 

Research Problem 

 Consequently, in order to understand how marketers and consumers actually solve 

problems, one must first clarify the confusion in the problem-solving literature.  This lack 

of clarity inhibits the main problem of developing a theoretical model of problem-solving 

that can be empirically tested.   

Research Objectives 

 This research has two primary objectives.  The first objective is to clarify the 

issues related to the problem-solving literature.  The second objective is to develop and 

empirically test a theoretical model of problem-solving.  To the extent the empirical tests 
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support the model, this research will provide a better understanding of how marketers and 

consumers solve problems.  

Organization of Research 

 Chapter 2 reviews the problem-solving literature, discusses several issues related 

to problem-solving, and offers solutions that lead to a better understanding of problem-

solving.  Chapter 3 proposes a theoretical model of problem-solving and derives 

hypotheses for empirical testing.  Chapter 4 describes the research methodology used to 

test the hypotheses. Chapter 5 discusses the results found from the empirical tests.  

Finally, Chapter 6 offers conclusions, managerial implications, limitations, and potential 

areas for future research. 
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Chapter 2 

Literature review 

 Chapter 2 reviews the problem-solving literature, discusses several areas of 

confusion related to problem-solving, and offers solutions to these issues that lead to a 

clearer understanding of how marketers and consumers solve problems.   

Problem Solving and Decision-Making 

 One difficulty in understanding problem-solving is that it is often conflated with 

decision-making.  Problem-solving is sometimes thought to involve an individual (or 

group) wanting to make a change from the current situation (e.g. Simon, 1960; 

Kahneman, 2011).  Decision-making is usually regarded as an individual (or group) 

choosing among alternative solutions (e.g. Simon, 1960; Kahneman and Tversky, 1979).  

Some authors use these terms synonymously or interchangeably (Simon, 1960; 

Kahneman 2011).  Some regard problem-solving as an element of decision-making 

(Dewey, 1910; Minztberg et. al., 1976; Anderson, 1980), and others regard decision-

making as an element of problem-solving.  And still for others a decision starts with a 

problem and/or a problem ends with a decision.  However, virtually no author offers an 

argument to support any of the above positions.  Consequently, this research intends to 

use the literature to build a theoretical model of how problem-solving and decision-

making may rationally be interrelated.     
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What is Problem-solving? 

 There is little consensus on the definition of problem-solving.  Anderson (1980 p. 

257) defines problem-solving as “any goal-directed sequence of cognitive operations.”  

Heppner and Krauskopf (1987 p. 375) define problem-solving as “a goal directed 

sequence of cognitive… operations… for the purpose of adapting to internal or external 

demands.”  Minztberg et. al. (1976 p. 246) defined problem-solving and decision-making 

synonymously as “a set of actions that begins with the identification of a stimulus for 

action and ends with the specific commitment to action.”  D’Zurilla and Goldfried (1971 

p. 107) defined problem- solving as “a behavioral process which makes available a 

variety of response alternatives.”  Sternberg (1999) cited in Leighton and Sternberg 

(2012) defines problem-solving as “a goal-driven process of overcoming obstacles that 

obstruct the path to a solution.”  Scandura (1977) defined problem-solving as “the 

generation and selection of discretionary actions to bring about a goal state.” Atuahene-

Gima and Wei (2011 p. 81) define problem solving as “a process of seeking, defining, 

evaluating, and implementing solutions.”  Mayer and Wittrock (2006 p. 287) define 

problem-solving as “cognitive processing directed at achieving a goal.”  

 Based on these definitions, three basic principles of problem-solving can be 

discerned: (1) It is a form of cognition or thinking (Anderson, 1980; Heppner and 

Krauskopf, 1987; Mayer and Wittrock, 2006), (2) that consists of a process (Anderson, 

1980; Heppner and Krauskopf, 1987; Minztberg et. al., 1976; D’Zurilla and Goldfried, 

1971; Scandura, 1977; Sternberg, 1999; Atuahene-Gima and Wei, 2011; Mayer and 

Wittrock, 2006), (3) that has a beginning and ending (Minztberg et. al., 1976; Sternberg, 
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1999; Anderson, 1980; Heppner and Krauskopf, 1987; Scandura 1977; Mayer and 

Wittrock, 2006). 

(1) Form of Cognition 

 The first principle of problem-solving is it is one form of cognition.  Cognition, or 

thinking, is defined as an umbrella term used to describe any kind of mental activity 

(Merriam-Webster, 2015; Neisser, 1967; Lazarus, 1984; Zajonc, 1980; Kahneman, 2011).  

Cognition takes many different forms (e.g. problem-solving, evaluation, computation, 

assessment, day-dreaming, justification, etc.) and these forms of cognition are called 

cognitive domains.  A cognitive domain is defined as a specific form of mental activity in 

which an individual is engaged.  Problem-solving is a cognitive domain that is 

differentiated from other cognitive domains based on problem-recognition (discussed 

later).  See Figure 1. 
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Figure 1: Cognitive Domain of Problem-Solving 

 

 

(2) A Process 

 The second principle is that problem-solving is a cognitive process (Dewey, 1910; 

Simon, 1960), which may be defined as a series of mental steps or activities.  A cognitive 

process acts as an “operating manual” for how the brain works when engaged in a 

specific cognitive domain (Bazerman and Moore, 2013).  There is a minimum of one 

cognitive process per cognitive domain (at least one “operating manual” - how else 

would one engage in that form of thinking).  As a result, problem-solving has at minimum 

one cognitive process.  See Figure 2.  
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Figure 2: Cognitive Process 

 

 

(3) Beginning and End 

 The third principle of problem-solving is it has a beginning and an ending.  The 

process begins with problem-recognition (Bruner, 1986; Cowan, 1986; Bruner and 

Pomazal, 1988), which occurs when a person acknowledges a significant difference 

between an actual state (where you are) and desired state (where you want to be) (Bruner 

and Pomazal, 1988).  The process of problem-solving ends with the goal of finding and 

accepting a solution (or the process is suspended).  A solution is defined as a behavioral 

intent that the individual perceives would effectively move them closer to their desired 
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state.  A behavioral intent is defined as the likelihood of performing a specific behavior 

(Fishbein and Ajzen, 1975).   

 Based on these three basic principles discussed in the literature, the following 

definition of problem-solving is offered.  Problem-solving is defined as any (1) cognitive 

(2) process that (3) begins with problem-recognition and ends with the goal of finding 

and accepting an intended solution.  Based on this definition, next is to clarify the 

cognitive process of problem-solving.   

Cognitive Process of Problem-Solving 

 There are two alternative perspectives to problem-solving.  One is normative, the 

other is positive.  The normative versus positive dichotomy in the philosophy of science 

is the foundation for one of the most important classes of fallacies in all of philosophy: 

the fallacy of deducing fact from what should be (Angeles 1981).  A normative 

description adopts the perspective of attempting to prescribe what marketers and 

consumers should do or ought to do (Hunt, 2010).  On the other hand, a positive 

explanation adopts the perspective of attempting to describe, explain, predict, and 

understand the activities, processes, and phenomena that actually exists (Hunt, 2010).   

Normative Cognitive Process of Problem-Solving 

 Earlier models of the cognitive process of problem-solving (Webster and Wind, 

1972; Engle, Kollat and Blackwell, 1968; Howard and Sheth, 1969) suggest that people 

go through a series of distinct activities.  Although the exact number and order of these 

activities are debatable, research concedes that the problem-solving activities include: (i) 

recognizing a problem, (ii) stating the problem in a way that lends itself to discovering a 

satisfactory solution, (iii) searching for alternative solutions, (iv) establishing a criteria or 
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basis for choosing among alternatives, (v) evaluating alternatives based on this criteria, 

(vi) choosing a solution from the alternatives, and (vii) implementing this solution.    

 However, this process of problem-solving was developed to teach marketers and 

consumers how to improve their ability to solve problems (Dewey, 1910; Simon, 1960).  

As a result, this process provides a guideline for how one should solve problems and not 

necessarily how one does solve problems.  Thus, the process just described is normative 

description (Hunt, 2010; Simon 1959).  But normative description is insufficient for 

theory development (Angeles, 1981; Hunt, 2010).  According to Angeles (1981), a theory 

requires deductive reasoning and it is impossible to have a valid deductive argument 

when a premise states what is (fact) and a conclusion states what ought to be (or should 

be).  Thus, next is to review the literature for a positive explanation of the cognitive 

process of problem-solving. 

Positive Cognitive Process of Problem-Solving 

 A more positive explanation of the cognitive process of problem-solving (what 

actually occurs) is found in the psychology literature.  The main development used to 

solve problems is the dual-processing model.  The dual-processing model argues that 

problem-solving consists of not one, but two cognitive processes.  The first process is 

characterized as (1) fast, automatic, effortless, and intuitive.  The second cognitive 

process is characterized as (2) slow, controlled, effortful, and deliberate (Kahneman, 

2011; Bazerman and Moore, 2013; Evans, 2008; also see Appendix A: Frequency of 

Cognitive Process Description).     

 However, the concepts characterizing the two cognitive processes are descriptive 

not explanatory.  For example, the first process is typically described as “fast”.  But 
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describing a process (series of activities) as “fast” does not adequately explain the series 

of activities that occur which allow the process to function “fast”.  In other words, using 

descriptive concepts (e.g. fast, slow, automatic, controlled) to characterize a process does 

not provide insight into the process itself (the series of activities that actually occurs).  

Thus, this research must examine the two cognitive processes of the dual-processing 

model for explanatory concepts.  

 In order to examine the two cognitive processes of the dual-processing model for 

explanatory concepts, we must first organize the current semantics jungle of dual-

processing terms.  A search through the literature found over 40 different terms 

describing the two cognitive processes of the dual-processing model.  Table 1 provides a 

list of some of the more popular dual-processing terms in the literature. 
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Table 1: Terms of the Dual-Processing Model 

 

  

 To organize these terms, this research follows the dual-processing model and 

places each term from Table 1 into one of two categories based on the similarity among 

the terms descriptive concepts (organizing by descriptive concepts makes it easier to tell 

which terms describe which process).  For the purposes of this research, the first group of 

terms is called the Default process and the second group of terms is called the Search 

process.  See Table 2. 
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Table 2: Two Groups of Cognitive Processes 

 

 

 

 With the terms organized into two groups, this review examines both the Default 

process and the Search process for concepts that explain the series of activities that occur 

in the two cognitive processes.   

1. Default Process: 

 Research typically characterizes the Default process as fast, automatic, 

unconscious, effortless, involuntary, and affective (all descriptive concepts).  When 
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explaining the activities of the Default process, many researchers refer to the explanatory 

concepts of (a) stimulus-response and (b) heuristics.  

a. Stimulus-Response 

 One stream of research suggests that the activities of the Default process operate 

via some form of stimulus-response mechanism.  In general, the stimulus-response theory 

argues that through learning over time, specific stimuli in one’s environment become 

associated with specific responses; and, when encountering a stimulus, individuals 

automatically respond.  For example, Toates (2006) states that some behavior depends 

upon the fundamental design principle that organisms are constructed to react to stimuli.  

Schneider and Shriffin (1977) propose that the Default process operates through the 

activation of a learned sequence of elements in long-term memory that is initiated by 

stimulus in the environment.  Sloman (1996) states that the Default process encodes 

statistical regularities in an environment and computes responses on the basis of 

similarity and temporal structure.   

 Other researchers in the stimulus-response stream argue that stimuli in the 

environment lead to a spreading activation of nodes in one’s memory (Grunert, 1996; 

Strack & Deutsch, 2004), which simply means that environmental stimuli trigger 

thoughts, or ideas, in memory.  Smith and DeCoster (2000) propose that associative 

activation, or the associative processing mode as they termed it, is based on the properties 

of a slow-learning system of memory and pattern-completion mechanism.  In other 

words, they suggest that after knowledge has been accumulated from a large number of 

experiences, the associative processing mode uses the knowledge from the slow-learning 



 
 

15 

 

memory system to “fill-in” information about current situations based on the previous 

situations that resemble the current one.    

b. Heuristics 

 Another research stream suggests that the Default process occurs through 

heuristics.  Heuristics are general “rules of thumb” that are developed by individuals 

through past experiences and observations.  For instance, Evans (2006, p. 382) suggests 

that the Default process acts as an auto-pilot (people are always thinking with the default 

process), which continuously generates default responses in the form of selective 

representations of problem content and pragmatic rules of thumb.  In other words, when 

using the Default process to think, the individual uses relatively general or simple rules 

that have been developed through past experiences and observations (Chaiken, 1980).  

However, the authors do not explain the sequential structure or process for how this 

works.  As a result, the heuristics stream of research appears a subset of the stimulus-

response stream.  Thus, the model of problem solving proposed in Chapter 3 will use the 

stimulus-response stream as its theoretical foundation for how the Default process of 

problem-solving operates.  

2. Search Process: 

 The Search process (the second group of dual-processing terms) is typically 

characterized as effortful, conscious, controlled, time-consuming and requiring a high 

cognitive capacity.  When describing how the Search process operates, research generally 

follows three streams: (a) a controlled flow of information in memory, (b) analytical 

thinking, and (c) hypothetical thought.   



 
 

16 

 

a. Controlled Flow of Information in Memory 

 One stream of research related to how the Search process operates refers to the 

controlled flow of information through memory. For instance, Schneider and Shiffrin 

(1977) suggest that the Search process operates based on the controlled flow of 

information from one’s long-term memory to their short-term memory.  Their research 

argues that memory can be conceived as a large collection of nodes that become 

interrelated over time through learning.  They argue that when the nodes are inactive, 

they are stored in one’s long-term memory; and, when the nodes are active, they are 

temporarily moved to and stored in one’s short-term memory.  Thus, they argue that the 

Search process operates by controlling or manipulating the flow of information (or 

activation of nodes) from one’s long-term memory to their short-term memory. 

  Similar to Schneider and Shiffrin (1977), Evans (2011) proposes that the Search 

process operates through working memory (also known as controlled attention), which is 

assumed to be a temporary storage system for information relevant to the thinking at 

hand.  Evans (2011) research argues that the Search process operates by searching for and 

retrieving relevant information from one’s long-term memory and placing it in working 

memory, where the information is then analyzed to make a choice.  

 Smith & DeCoster (2000) suggest that the Search process works based on what 

the authors term a rule-based processing mode, which draws on symbolically represented 

rules that are structured by language and logic.  The authors state that these “rules” are 

stored in two different memory systems, a slow learning memory system or a fast 

learning memory system, depending on the frequency of encounters and the length of 
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time encountered.  When faced with a “thinking” situation, the individual draws on both 

memory systems in search of relevant information to the situation at hand. 

 Grunert (1996) argues that the Search process operates as a result of associative 

activation in the Default process surpassing a threshold of where “remembering” 

becomes a conscious and controlled activity.   In other words, associative activation 

spreads rapidly throughout ones cognitive structure placing information into one’s short-

term memory.  The Search process then analyzes the relevance of the information in 

short-term memory, and if needed, provides direction for a further search for information 

through one’s memory (creates a new associative activation start pattern through one’s 

long-term memory).  

b. Analytical Thinking 

 Another stream of research related to how the Search process operates refers to 

analytical thinking or decision-making processes.  For instance, Strack and Deutsch 

(2004) propose that the Search process is a consequence of a decision process.  

Specifically, knowledge about the value and the probability of potential consequences is 

weighed and integrated to reach a preference ordering for one’s behavioral options.  

Although no further description as to how the knowledge is stored, retrieved, or analyzed 

is provided, this stream of research does emphasize the use of knowledge (information) in 

evaluating alternatives and determining an appropriate response.   

c. Hypothetical Thought 

 Still another stream of research explaining how the Search process operates refers 

to the concept of hypothetical thought (the imagination of possibilities that go beyond the 

representation of factual knowledge about the world, such as hypothesis testing, 
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forecasting, consequential decision-making, and deductive reasoning). Based on the three 

principles of hypothetical thinking (singularity, relevance, and satisficing principles) 

proposed by Evans, Over, and Handley (2003), Evans (2006) suggest that the Search 

process evaluates, modifies, and replaces (if needed) mental models that are cued as the 

most relevant to the current context.  In other words, the research states that individuals 

engage in consequential decision-making by imagining the ramifications of potential 

behavior; and, typically behave according to the cued mental model offered by the 

Default process unless the Search process finds a reason to “give it up.”  

 Although all three steams (controlled flow of information in memory, analytical 

thinking, and hypothetical thought) offer different perspectives on how the Search 

process operates, each appears to rely heavily on or is strongly related to some form of 

control (not responding automatically) and/or information search (the search for and 

reliance on information and knowledge).  Instead of behaving automatically or 

impulsively when encountering environmental stimuli as in the Default process 

(stimulus-response), individuals are thought to “control” themselves, which gives them 

time to search for and exploit information and knowledge (Toates, 2006).  As a result, the 

proposed model of problem solving in Chapter 3 combines the controlled flow of 

information in memory, analytical thinking, and hypothetical thought streams into what is 

termed the Controlled Information Search to explain how the Search process operates.   

 By examining both the Default process and Search process for explanatory 

concepts, this research was able to clarify the two sets of activities that constitute the 

dual-processing model of cognition.  In summary, this research found that the Default 

process operates via a stimulus-response mechanism and that the Search process operates 
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via a controlled information search.  These two operating mechanisms, stimulus-response 

and controlled information search, will serve as the theoretical foundation in Chapter 3 of 

how the two processes of problem-solving operate.   
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Chapter 3 

Theorectical framework 

 Chapter 3 proposes a theoretical model of problem-solving.  Problem-solving is 

defined as any cognitive process that begins with problem-recognition and ends with the 

goal of finding and accepting an intended solution.  In the dual-processing literature, we 

discussed the Default and Search processes.  In the distinct cognitive domain of problem-

solving, the Default process is now termed (1) Satisficing, which operates via stimulus-

response.  The Search process is now termed (2) Decision-making, which operates via a 

controlled information search.  Figure 3 illustrates the proposed model and is discussed 

step by step.   

 

Figure 3: Theoretical Model of Problem-Solving 
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Problem Recognition 

 Problem recognition is defined as one’s acknowledgement of a significant 

difference between an actual state (e.g. I’m hungry) and a desired state (e.g. not hungry) 

requiring action (e.g. I want to eat).  If an individual does not acknowledge a problem 

exists (e.g. I’m hungry and I want to eat), then the individual does not engage in mental 

activity consistent with the problem solving processes (e.g. thinking about what to eat).  

As a result, problem recognition is the first stage of both processes in the proposed 

model. 

Associative Memory and Associative Activation 

 Problem recognition triggers the second stage of problem-solving, termed 

associative memory and associative activation.  Associative memory is defined as ideas 

that are linked to other ideas in memory, like nodes in a network, based on experiences 

and learning.  The brain links ideas together in many different ways.  For instance, causes 

can be linked to effects (cold Æ runny nose), things to their properties (lime Æ green), 

and things to categories (kiwi Æ fruit)  (Kahneman, 2011).   

 Associative activation is defined as evoking one idea that brings to mind another 

idea (James, 1950).  Take the word “book.”  When thinking about the word “book”, other 

ideas such as class, education, reading, paper, library, and school may come to mind.  

The order in which ideas come to mind is determined by the “strength” of the links 

between the ideas (e.g. class, education, reading, etc.) and the idea (e.g. book) (Anderson 

and Bower, 1973).  Put another way, if “class” has the strongest link to the idea “book”, 

then when encountering the word “book”, “class” will be the first of the ideas (e.g. class, 



 
 

22 

 

education, reading, etc.) to come to mind.  Associative activation provides information 

about ideas quickly, automatically, effortlessly, and at times unconsciously.  

 The same associative memory and associative activation process occurs between 

problems and solutions.  Based on past experiences and learning, problems (ideas) and 

solutions (ideas) become linked together in associative memory.  When encountering a 

problem, the characteristics of the problem (e.g. the resemblance or similarity to 

previously encountered problems, the contiguity --place and time -- of the problem, and 

the causality of the problem) serve as associative activation cues.  These cues evoke 

solutions stored in memory from past occasions when similar cues were encountered 

(Smith and DeCoster, 2000).  For example, when encountering the problem of being 

hungry, linked solutions may include a grocery store (Piggly Wiggly), one’s favorite 

restaurant (McDonald’s), or a favorite dish (fish).  

 Based on stimulus-response (Stanovich and Toplak, 2012; Schneider and Shriffin, 

1977; Grunert, 1996; Strack and Deutsch, 2004; Smith and DeCoster, 2000), associative 

memory and associative activation (AMAA) “automatically” occurs when encountering a 

problem and instantly provide the individual with either a satisfactory solution or 

unsatisfactory solution.   

 Hypothesis #1: If problem recognition occurs, then associative memory and 

associative activation provide a potential solution.   

 If AMAA provide a satisfactory solution, then the individual engages in what is 

here termed satisficing, using Simon’s (1957, 1960) term for choosing the first 

satisfactory solution to a problem.  Alternatively, if AMAA do not provide a satisfactory 

solution, then the individual engages in what is here termed decision-making, or a 
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controlled information search to find a satisfactory solution.  Thus, this research argues 

that problem-solving consists of two cognitive processes: Satisficing and Decision-

making1.  These processes are discussed in more detail below. 

Satisficing 

 The Default cognitive process of problem-solving is termed satisficing.  

Satisficing is defined as accepting the first solution provided by one’s associative 

memory and associative activation (AMAA).  See Figure 4.   

 

Figure 4: Satisficing Process 

 

                                                 
 
1 When does Satisficing or Decision-making occur:  
 Although it is beyond the scope of this paper, there is extensive research examining when individuals are 
more likely to engage in Satisficing or Decision-Making.  Factors include but are not limited to levels of involvement, 
uncertainty/risk, and urgency/time-pressure.  Involvement is defined as a person’s perceived relevance of the object 
based on inherent needs, values, and interests (Zaichkowsky, 1985). Under low levels of involvement, individuals are 
found to search for less information and spend less time searching for the right solution (Clarke and Belk, 1978).  Thus, 
under conditions of low involvement, individuals are more likely to engage in satisficing.  Risk is defined as the 
perceived degree of uncertainty related to the outcome and consequences of a solution (Taylor, 1974).  Under high 
levels of risk, individuals are found to search for more information as a way to reduce uncertainty (Sheth and 
Venkatesan, 1968).  Thus, under conditions of low risk, individuals are more likely to engage in satisficing.  Time 
pressure is defined as the psychological stress resulting from having to get things done in less time than is required or 
desired (Taber’s Cyclopedic Medical dictionary, 2005, p. 2191).  Research shows that time pressure leads to a decrease 
in information-processing (Van Kleef, De Dreu, and Manstead, 2004) and an increase in use of belief-based reasoning 
(Evans & Curtis-Holmes 2005).  Thus, under time pressure (conditions of limited time), individuals are more likely to 
engage in satisficing.   
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 In satisficing, the individual recognizes a problem, and AMAA provides the 

individual with a satisfactory solution (Kahneman, 2011).  A satisfactory solution is 

defined as a behavioral intent perceived as effectively moving one from their actual state 

(where I am) closer to their desired state (where I want to be).  As discussed by Simon 

(1957, 1960), individuals seldom seek to maximize their benefit from a particular course 

of action, but generally seek a solution that is “good enough”, “adequate”, or 

“satisfactory”.  In satisficing, AMAA instantly provide such a solution via stimulus-

response.  This is consistent with the straight rebuy in organizational buyer behavior 

(Robinson, Faris, and Wind, 1967; Webster and Wind, 1972) and the routinized response 

behavior (RRB) (Howard and Sheth, 1969) in consumer behavior.  

 Hypothesis #2: If associative memory and associative activation provide a 

satisfactory solution, then an individual will accept the solution and engage in the 

satisficing process. 

Why Satisficing Occurs 

 Why satisficing occurs is best explained by the concepts of cognitive misery 

(Fiske, S. T., 1981; Taylor, S.E. 1981; Fiske and Taylor (1991) and the Law of Least 

Effort (Zipf, 1949).  Cognitive misery states that whenever possible individuals attempt 

to preserve mental resources by adopting mental shortcuts (e.g. heuristics).  In a similar 

vein, the Law of Least Effort states that if there are multiple processes that achieve the 

same goal, then individuals will engage in the process that expends the least amount of 

effort.  Thus, if associative memory and associative activation provide a satisfactory 

solution to a problem, then an individual is more likely to accept that satisfactory solution 
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rather than expend the effort and mental resources needed to discover an alternative 

satisfactory solution. 

 However, associative memory and associative activation (AMAA) do not always 

provide a satisfactory solution.  For example, when individuals encounter problems in 

which they have limited experience solving.  When associative memory and associative 

activation (AMAA) do not provide a satisfactory solution, the individual engages in the 

Search process of problem-solving termed decision-making.      

Decision-Making 

 Decision-making is defined as engaging in a controlled information search to 

discover a solution.  See Figure 5.  

 

Figure 5: Decision-Making Process 

 

 

 As previously discussed, when problem recognition occurs, associative memory 

and associative activation “automatically” provide a solution.  However, in decision-

making, the solution provided by AMAA is unsatisfactory.  An unsatisfactory solution is 
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defined as a behavioral intent perceived as not effectively moving one from their actual 

state (where I am) to their desired state (where I want to be).  Consequently, to solve the 

problem, an individual must consult their “rules of reasoning” (one’s normative 

understanding of how to solve problems; Pacini and Epstein, 1994) and therefore engage 

in an information search to find a satisfactory solution.    

 Hypothesis #3: If associative memory and associative activation do not provide 

a satisfactory solution, then an individual will search for information related to 

alternative solutions and engage in the Decision-making process. 

Information Search 

 In decision-making, an information search is defined as seeking evidence related 

to a satisfactory solution.  The search for information occurs either internally, such as 

effortfully probing one’s memory; or externally, such as probing one’s environment (e.g. 

asking a friend, advertisements, internet search), or as a combination of both.  There are 

three types of information a person may search for, information related to: (a) alternative 

solutions, (b) evaluation, and (c) criteria.  Alternative solutions and evaluation are 

required in the decision-making process, criteria depends on the problem (discussed 

later).   

 The first type of information is related to alternative solutions.  Since AMAA 

failed to provide a satisfactory solution, the individual must search for information 

related to at least one alternative solution, which is different than the unsatisfactory 

solution provided by AMAA (Bazerman and Moore, 2013). From a set of at least these 

two alternative solutions, the individual chooses the solution perceived as most 
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satisfactory, or least unsatisfactory.  In Marketing, a set of alternative solutions is 

generally described as one’s evoked set.   

 The second type of information is related to evaluation.  From a set of at least two 

alternative solutions, the individual searches for information related to the advantages 

(pro’s) and disadvantages (con’s) of each alternative.  This information is necessary to 

determine which solution is most satisfactory.    

 The information search in the decision-making process includes at minimum the 

search for alternative solutions and evaluation information.  This is consistent with the 

modified rebuy in organizational buyer behavior (Robinson, Faris, and Wind, 1967; 

Webster and Wind, 1972) and limited problem-solving (LPS) in consumer behavior 

(Howard and Sheth, 1969).   

 The third type of information is related to criteria.  Although not always required, 

criteria information helps to establish a basis or guideline for evaluating and comparing 

alternative solutions.  The search for criteria information is more likely to occur when 

faced with a new complex problem. This is consistent with the new task purchase in 

organizational buyer behavior (Robinson, Faris, and Wind, 1967; Webster and Wind, 

1972) and extended problem-solving (EPS) in consumer behavior (Howard and Sheth, 

1969).  An example of a very complex problem is whether to buy a yacht or a helicopter.  

In a very complex problem such as this, the buyer is highly unlikely to currently possess 

criteria needed for evaluating a yacht or helicopter.  See Figure 6.  
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Figure 6: Degree of Complexity in Information Search 

 

    

 Hypothesis #4: The difference between the Satisficing process and Decision-

Making process is the search for information. 

The “Go, No-Go” Problem 

 Other complex problems take the form: “Go, No-Go”.  “Go, No-Go” problems 

are those involving whether or not to accept a specific solution.  In other words, should 

an individual (or group) proceed with a solution or abandon it.  For example, when 

solving the problem of low-sales, an organization may find a solution that includes 

advertising in a magazine.  However, the organization is unsure about whether they 

should solve the low-sales problem with this specific solution (advertising in a 

magazine).  As a result, a new problem arises, termed “Go, No-Go” that requires the 

organization to determine behavioral intent about whether or not to advertise in a 
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magazine.  This new problem is solved via the decision-making process of problem-

solving.  Figure 7 provides a model of the “Go, No-Go” problem.  

 

Figure 7: “Go, No-Go” Problem  

 

 

 In a “Go, No-Go” problem, the problem is first recognized (e.g. do I advertise in a 

magazine?) and, through stimulus-response, associative memory and associative 

activation provide a solution (e.g. either go (yes) advertise or no-go (no) don’t advertise.  

According to the Human Associative Memory Theory (Anderson and Bower, 1973), the 

solution (yes or no) that is most strongly linked to the problem will come to mind first.  

However, in the “Go, No-Go” problem, the initial solution (e.g. yes) is immediately 

deemed unsatisfactory, thus the individual engages in an internal controlled information 

search (be it a very short and quick search) to find the alternative solution (e.g. no).  The 

individual must now compare or evaluate these two alternative solutions (yes and no) to 

choose the solution most satisfactory.     
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Summary 

 In sum, the proposed theoretical model of problem-solving argues that the process 

begins with problem recognition.  Recognizing a problem triggers associative memory 

and associative activation, which provides a default solution.  This solution is either 

satisfactory or unsatisfactory.  If the solution is satisfactory, then the individual will 

accept this default solution, therefore engaging in the satisficing process.  If the default 

solution provided by AMAA is unsatisfactory, then the individual will search for 

information related to alternative solutions, evaluation, and possibly criteria (depending 

on the complexity of the problem), therefore engaging in the decision-making process.  

Thus, the proposed model of problem-solving argues that problem-solving is a distinct 

cognitive domain consisting of two processes termed (1) Satisficing and (2) Decision-

making. 

 Chapter 3 also offers four hypotheses related to satisficing and decision-making.   

x Hypothesis #1: If problem recognition occurs, then associative memory and 

associative activation provide a potential solution.   

x Hypothesis #2: If associative memory and associative activation provide a 

satisfactory solution, then an individual will accept the solution and engage in the 

satisficing process. 

x Hypothesis #3: If associative memory and associative activation do not provide a 

satisfactory solution, then an individual will search for information related to alternative 

solutions and engage in the Decision-making process. 

x Hypothesis #4: The difference between the Satisficing process and Decision-

Making process is the search for information. 
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 Next, Chapter 4 describes the methodology used to test the four hypotheses.   
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Chapter 4 

Methodology 

 Chapter 4 describes the methodology used to empirically test the proposed model 

of problem-solving.  The proposed model argues that individuals solve problems via two 

cognitive processes termed Satisficing and Decision-Making (see Figure 3, p. 20).  

Specifically, the model argues that when recognizing a problem, associative memory and 

associative activation provide either a satisfactory or unsatisfactory solution.  If the 

solution is satisfactory, the individual will accept the solution, therefore engaging in the 

Satisficing process (see Figure 4, p. 23).  If the solution is unsatisfactory, then the 

individual will search for information in order to find a satisfactory solution, therefore 

engaging in the Decision-making process (see Figure 5, p. 25).  To test the proposed 

model of problem-solving and the four hypotheses presented in Chapter 3, this research 

conducts one pretest and two studies.   

Problem Recognition Pretest 

 According to the proposed model of problem-solving, problem-recognition must 

occur for an individual to engage in mental activity consistent with solving a problem 

(satisficing or decision-making).  Thus, in order to test the proposed model of problem-

solving, this research must first discover “situations” that elicit problem-recognition.  

 At least one hundred undergraduate students at Florida Atlantic University will be 

asked to complete a Problem Recognition Pretest Survey.  Four characteristics of a 

problem situation are pretested: recognition, size, complexity, and frequency.  Problem 
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Recognition refers to whether or not the situation is a problem.  Problem size refers to 

how small or large a problem.  Problem complexity refers to whether the problem 

situations are single (simple) or multifaceted (complex).  Problem frequency refers to 

whether the problem situations are considered to occur occasionally (low frequency) or 

often (high frequency).  Some situations from the Pretest that elicit problem recognition 

will be used in later studies.  For an example of the Problem Recognition Pretest Survey, 

see Exhibit 1.     
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Exhibit 1: Problem Recognition Pretest Survey 

 1. On a scale from 1-6, to what extent do you see the following situations as 

problems that need to be solved? (1-small problem and 6-big problem; higher numbers 

mean bigger problems) 
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 2.  On a scale from 1 to 6, to what extent do you view the following situations as 

simple versus complex problems? (1-simple problem and 6-complex problem; higher 

numbers mean more complex problems) 
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3. On a scale from 1-6, how often do you encounter the following situations? (1-

never and 6-all the time; higher numbers mean you encounter the problem more 

frequently) 

 

 

Study 1 Problem Recognition and AMAA 

 The purpose of Study 1 is to test Hypothesis #1.  Hypothesis #1 states that if 

problem recognition occurs, then associative memory and associative activation provide a 

solution.  To test Hypothesis #1, at least 300 participants from Florida Atlantic University 
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will be presented various problems and asked to provide the first solution that comes to 

mind.   

 To elicit problem recognition (independent variable), each participant will receive 

six different problems.  These problems include a mix of problems that vary in size, 

complexity, and frequency  (based on the results of the Problem Recognition Pretest).  To 

measure if associative memory and associative activation provide a solution (dependent 

variable), participants will be asked to provide the first solution that comes to mind.  

According to the Human Associative Memory Theory (Anderson and Bower, 1973), the 

first solution that comes to mind should adequately measure one’s associative memory 

and associative activation solution.  An example of the survey format is provided in 

Exhibit 2.  

 

Exhibit 2: Problem Recognition and Associative Memory and Associative Activation  

 
Survey Format 
 
Instructions: You will be presented with various problems.  Please read each problem and 
provide the name of the first place that comes to mind that offers a solution.  If no place 
comes to mind, select “Nothing comes to Mind”.  Please answer as quickly as possible. 
  
(1a) Problem – Your Computer Crashes 
 __ Name of place that offers solution ___________________________ 
 __ Nothing comes to mind 
 
(1b) How many other places that offer a solution easily come to mind? 
   0 1 2 3 4 5 6 or more 
 
(1c) On a scale from 1 to 6, to what extent to you see “your computer crashing” as a 
complex problem? (1-simple, 6-complex, the higher the number the more complex) 
   1 2 3 4 5 6 
 
(2a) Problem – You use the last of the milk 
 __ Name of place that offers solution ___________________________ 
 __ Nothing comes to mind 
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(2b) How many other places that offer a solution easily come to mind?   
 0 1 2 3 4 5 6 or more 
 
(2c) On a scale from 1 to 6, to what extent to you see “using the last of the milk” as a 
complex problem? (1-simple, 6-complex, the higher the number the more complex) 
  1 2 3 4 5 6 
 
(3a) Problem – You are hungry 
 __ Name of place that offers solution ___________________________ 
 __ Nothing comes to mind 
 
(3b) How many other places that offer a solution easily come to mind?   
 0 1 2 3 4 5 6 or more 
 
(3c) On a scale from 1 to 6, to what extent to you see “you are hungry” as a complex 
problem? (1-simple, 6-complex, the higher the number the more complex) 
  1 2 3 4 5 6 
 
(4a) Problem – Your car breaks down 
 __ Name of place that offers solution ___________________________ 
 __ Nothing comes to mind 
 
(4b) How many other places that offer a solution easily come to mind?   
 0 1 2 3 4 5 6 or more 
 
(4c) On a scale from 1 to 6, to what extent to you see “your car breaks down” as a 
complex problem? (1-simple, 6-complex, the higher the number the more complex) 
  1 2 3 4 5 6 
 
(5a) Problem – You run out of paper towels 
 __ Name of place that offers solution ___________________________ 
 __ Nothing comes to mind 
 
(5b) How many other places that offer a solution easily come to mind?   
 0 1 2 3 4 5 6 or more 
 
(5c) On a scale from 1 to 6, to what extent to you see “running out of paper towels” as a 
complex problem? (1-simple, 6-complex, the higher the number the more complex) 
  1 2 3 4 5 6 
 
(6a) Problem – Your television breaks 
 __ Name of place that offers solution ___________________________ 
 __ Nothing comes to mind 
 
(6b) How many other places that offer a solution easily come to mind?  
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 0 1 2 3 4 5 6 or more 
 
(6c) On a scale from 1 to 6, to what extent to you see “your television breaking” as a 
complex problem? (1-simple, 6-complex, the higher the number the more complex) 
  1 2 3 4 5 6 

 

Study 2 Satisficing or Decision-Making 

 The purpose of Study 2 is to test Hypotheses #2, #3, and #4.  Hypothesis #2 states 

that if the solution provided by associative memory and associative activation is 

satisfactory, then an individual will accept the solution, therefore engaging in the 

satisficing process.  Hypothesis #3 states that if associative memory and associative 

activation do not provide a satisfactory solution, then an individual will search for 

information related to alternative solutions, therefore engaging in the Decision-making 

process.  Hypothesis #4 states that the difference between the Satisficing and Decision-

Making processes is the search for information related to alternative solutions.  

 To test these three hypotheses, this study uses an Experiential Vignette 

Methodology (EVM).  EVM studies present participants with carefully constructed and 

realistic scenarios that enhance experimental realism and allow the manipulation and 

control of independent variables.  EVM studies are found to be particularly useful for 

enhancing both internal and external validity (Atzmuller and Steiner, 2010; Hox, Kreft, 

and Hermkens, 1991), in assessing dependent variables such as intentions and behaviors 

(Aguinis and Bradley, 2014), and in understanding causal relationships (Grant & Wall, 

2009; Cavanaugh and Fritzsche, 1985; Aguinis and Bradley, 2014).   
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Study 2 Participants and Procedures 

 Study 2 will recruit at least 500 undergraduates from Florida Atlantic University 

to participate.  Each participant is required to first read a scenario in which they are 

presented a problem and asked to provide their associative memory and associative 

activation solution (AMAA) (similar to Study 1).  After providing their AMAA solution, 

participants will then be presented another scenario describing an experience with this 

solution.  Then, participants will be presented a final scenario in which they encounter the 

same problem encountered in the first scenario and asked to either accept their 

associative memory and associative activation solution or search for an alternative 

solution.  Lastly, participants will receive a modified survey designed to measure the 

likelihood to search for information related to alternative solutions.   

Study 2 Design and Manipulations 

 A 2 x 2 EVM design was used, totaling 4 versions.  Each version manipulated two 

independent variables: problem recognition and the experience with the associative 

memory and associative activation solution.   

Problem Recognition Manipulation 

 Problem recognition is manipulated in each version by altering the problem 

presented (two groups receive a simple problem and two groups receive a complex 

problem).  The complexity of the problem is determined by the Problem Recognition 

Pretest.   

Experience with the AMAA Solution Manipulation 

 The associative memory and associative activation solution is manipulated in each 

version by altering the experience with solving the problem via the AMAA solution (two 
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groups will be presented a scenario that describes a satisfactory experience and two 

groups will be presented a scenario that describes an unsatisfactory experience).  For 

example, in the satisfactory AMAA solution experience, the store was not crowded, sales 

representatives were helpful, the store offered a variety of brands, qualities, and sizes to 

choose from, prices were fair, the individual was able to find a product they liked, and the 

individual purchased a product to solve the problem.  This scenario should result in a 

satisfactory associative memory and associative activation solution.      

 In the unsatisfactory AMAA solution experience, the store was crowded, sales 

representatives were inattentive and unknowledgeable, the store didn’t offer a variety of 

brands, qualities, and sizes to choose from, prices were high, but the individual still 

purchased a product from the store to solve the problem.  This scenario should result in 

an unsatisfactory AMAA solution. 

 In sum, a total of four versions consisting of different scenarios that manipulate 

the two independent variables (problem recognition and the experience with the AMAA 

solution) were created specifically for this study.  For details on the four versions, 

scenarios, and the manipulations, see the Appendix 2: Study 2 EVM Versions and 

Manipulations.  

Manipulation Checks 

 To evaluate the effectiveness of the manipulations of the independent variables 

(problem recognition and the experience with the AMAA solution), each participant will 

be asked the following two questions: (1) On a scale from 1-6, to what extent do you see 

the current situation (using the last of the milk or your computer crashing) as a complex 

problem?  And (2) On a scale from 1 to 6, how satisfied or unsatisfied are you with 
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_____________ (the store that first came to mind) as a solution to the problem (using the 

last of the milk or your computer crashing)?  

Dependent Measure 

 The dependent variable in Study 2 is whether the participant accepts the AMAA 

solution or searches for information related to an alternative solution.  To measure the 

dependent variable, participants will be presented with a problem and asked to: __Click 

here to visit _________ (first store that comes to mind) or __Click here to search for 

another store.   In addition to this item, each participant will also receive a modified 

version of Turner et al. (2012) 12-item alternative search scale, which measures one’s 

likelihood to search for information for alternative solutions. The 12-items are based on a 

6-point Lickert-like scale ranging from “Strongly Disagree” (1) to “Strongly Agree” (6).  

For a complete list of the modified information search items, see Appendix 3: Modified 

Information Search Scale.  An example of Study 2’s overall experimental design is 

provided in Exhibit 3.  

 

Exhibit 3: Example of Study 2 Experimental Design 

Screen 1 
 A couple of weeks ago, you used the last of the milk.  After double checking the 
refrigerator and failing to find any, you decided to visit ____________ (fill in the blank 
with the first store that comes to mind) to purchase milk.   
 
On a scale from 1-6, to what extent do you see using the last of the milk as a complex 
problem? (1-simple, 6-complex; the higher the number the more complex) 
  1 2 3 4 5 6 
 

Screen 2 
 When you arrived at ____________, the store wasn’t crowed and the staff was 
able to quickly show you to the milk aisle.  __________ offered a variety of brands, 
qualities, and sizes to choose from, the prices were fair, the lines were short, and you 
found the milk you liked.  So you decided to purchase the milk from __________.  
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On a scale from 1 to 6, how satisfied or unsatisfied are you with _____________ (the 
store that first came to mind) as a solution to the problem of using the last of the milk? 
 

Screen 3 
 A few weeks later, while preparing something to eat you use the last of the milk 
again.  You double check the refrigerator and fail to find any milk, so you decide to 
purchase more. 
 __ Click here to visit ____________ 
 __ Click here to search for another store 
 

Screen 4 
(1) I can’t come to shop at _________ (name of store) for milk unless I have carefully 
considered all other stores. 
 
(2) I’ll take time to search at other stores before I visit ________ (name of store) to 
purchase milk. 
 
(3) I will continue to visit different stores for milk until I find a store that reaches all of 
my criteria. 
 
(4) I usually shop at different stores for milk until a store reaches all of my expectations. 
 
(5) When shopping for milk, I plan on spending a lot of time looking at different stores 
other than _______ (name of store). 
 
(6) When shopping for milk, if I can’t find exactly what I’m looking for at _______ 
(name of store), I will continue to search for milk at different stores.   
  
(7) I see myself going to many different stores before finding the milk I want. 
 
(8) When shopping for milk, I don’t mind visiting several other stores looking for one. 
 
(9) I’ll take time to consider all alternative stores before making a decision of where to 
buy.  
 
(10) When I see the milk I want in _______ (name of store), I will always try to find the 
best deal elsewhere before purchasing it. 
 
(11) If _______ (name of store) doesn’t have exactly what I’m shopping for, then I will 
go somewhere else. 
 
(12) I just won’t make a decision about purchasing milk at _______ (name of store) until 
I am comfortable with the process. 
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Chapter 5 

Results 

 Chapter 5 provides the results of the Pretest and the two studies conducted to test 

the proposed model of problem-solving.     

Pretest Results 

 The purpose of the pretest was to discover situations that elicit problem 

recognition.  The pretest survey was distributed to 108 Florida Atlantic University 

students.  Of these 108 participants, 59 were female and 49 were male.   Their ages 

ranged from 18 – 44 (75 were 18-24, 28 were 25-34, 5 were 35-44).  The majority of 

participants were undergraduates (104) from the College of Business (majors include: 

Marketing, Management, Information Systems, Accounting, and Finance).  See Appendix 

4 and Appendix 5 for more detailed Pretest Demographic Information.   

 To determine situations that elicit problem recognition, pretest participants were 

presented various problem situations and asked to rate each situation in terms of its 

problem size, problem complexity, and problem frequency.  

Problem: Recognition and Size 

 It will be recalled (Chapter 4, p. 32) that Problem Recognition refers to whether 

situations are considered problems and that Problem Size refers to how small or large a 

problem.  The pretest used the Problem Size scale to test both characteristics.  

Participants were asked to rate each problem situation on a scale from 0-6 (0 indicated 

not a problem, 1 indicated a small problem, and 6 indicated a big problem).   
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Problem Recognition 

 A comparison of the percentage of respondents that did not consider a situation a 

problem (rated a 0) and those that did consider a situation a problem (rated from 1-6) is 

provided in Table 3.   

 

Table 3: Not a Problem vs. Problem 

 

 

 According to Table 3, the situations most frequently viewed as not a problem 

were using the last of the milk, your shoelace breaking, a light bulb burning out, and 

using the last of the deodorant (35%, 17%, 12%, and 10% respectively).  On the other 

hand, the situations most frequently viewed as problems were your cell phone breaking, 

your car breaking down, losing your job, and needing to find a new place to live (99%, 

98%, 98%, and 98% respectively).  
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 To statistically test whether the situations elicit problem recognition, this research 

conducted a one-sample t-test.  A one-sample t-test determines whether a sample mean is 

statistically different from a population mean (or test value).  In this study, the test value 

for problem recognition is 1 (responses were on a scale from 0-6; less than 1 indicated 

not a problem, greater than 1 indicated a problem).  In other words, the situations are 

considered to elicit problem recognition if their problem size means are significantly 

greater than the test value 1.  For Problem Recognition results, see Table 4. 

 

Table 4: Problem Recognition 

 

 * All means are significantly greater than 1 at the .05 level. 

  

 Results in Table 4 show that all of the situations above are considered problems 

(means are significantly greater than 1); therefore, any of the problems above can be used 

to elicit problem recognition in later studies.   
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Problem Size 

 To test the size of the problems (whether a problem is small or large), this 

research conducted another one-sample t-test using a test value of 3.56, which represents 

the overall mean of all problem size means.  Problems are considered small if the means 

are less than 3.56 and are considered large problems if the means are greater than 3.56.  

Results can be found in Table 5. 

 

Table 5: Problem Size 

 * Indicates mean is significantly different from 3.56 at the .05 level. 

 

 Results in Table 5 indicate that of the sixteen problems presented, ten are 

considered small problems and six are considered large problems.  All but two of the 

small problems (using the last of the paper towels and using the last of the toothpaste) 

had means significantly less than 3.56; and, all six of the large problems had means 

significantly greater than 3.56.    
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Problem Complexity 

 Problem complexity refers to whether the situations are single (simple) or 

multifaceted (complex) problems.  To test the complexity of the problems, this research 

conducted a one-sample t-test.  Problem complexity was measured on a scale of 1 to 6 (1 

indicating a simple problem and 6 indicating a complex problem).  For the Problem 

Complexity test value, this research used 2.78, which represents the overall mean of all 

problem complexity means.  Thus, problems are considered simple problems if the 

problem complexity means are less than 2.78 and considered complex problems if the 

problem complexity means are greater than 2.78.  See Table 6 for complexity results. 

 

Table 6: Problem Complexity 

 

 * Indicates mean is significantly different from 2.78 at the .05 level. 
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 Results in Table 6 indicate that of the sixteen problems presented, nine are 

considered simple problems and seven are considered complex problems.  All nine of the 

simple problems have means statistically less than 2.78 (ex. using the last of the milk and 

using the last of the paper towels); and, five of the seven complex problems have means 

statistically greater than 2.78 (ex. your computer breaks and your car breaks down).   

 This research uses Problem Complexity as opposed to Problem Size in later 

studies because the former more accurately describes multiple aspects of a problem as 

opposed to a single aspect of a problem.  In addition, this research also conducted a 

Pearson Correlation between Problem Complexity and Problem Size and the two were 

found to have a significant positive relationship.  Small problems were generally 

considered simple problems, and large problems were generally considered complex 

problems.  See Appendix 6: Problem Size and Complexity Pearson Correlation for more 

details.  

Problem Frequency 

 Problem frequency refers to whether the problem situations are considered to 

occur occasionally (low frequency) or often (high frequency).  This research conducted a 

one-sample t-test to determine the Problem Frequency of each problem.  Problem 

Frequency was measured on a scale from 1 to 6 (1 indicated a low frequency problem and 

6 indicated a high frequency problem).  For the Problem Frequency test value, this 

research used 2.38, which represents the overall mean of all problem frequency means.  

Problems are considered low frequency problems if the frequency means are less than 

2.38 and are considered high frequency problems if the frequency means are greater than 

2.38.  See Table 7 for frequency results. 
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Table 7: Problem Frequency 

 

 *Indicates the mean is significantly different from 2.38 at the .05 level.  

 

 The results in Table 7 indicate that ten of the sixteen problems were considered 

low frequency problems and six of the sixteen problems were considered high frequency 

problems.  Seven of the ten low frequency problems (cell phone breaking, losing your 

sunglasses, and using the last of the milk) had means significantly less than 2.38; and, all 

six of the complex problems had means significantly greater than 2.38.    

 A summary of problem size, complexity, and frequency is located in Table 82.  

 

                                                 
2 This research also compared the overall mean of small problems versus the overall 
mean of large problems, the overall mean of simple problems versus the overall mean of 
complex problems, and the overall mean of low frequency problems with the overall 
mean of high frequency problems.  Results indicate that the overall mean is statistically 
different at the 99% confidence level for small vs. large problems, simple vs. complex 
problems, and infrequent vs. frequent problems.     
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Table 8: Problem Size, Complexity, and Frequency Summary 

 

 

 In sum, all of the situations presented in the pretest are considered problems and 

consequently will elicit problem recognition.  Problems can be categorized into eight 

categories based on their size, complexity, and frequency.  Of the sixteen problems 

tested, four problems were considered Small-Simple-Low frequency problems (e.g. using 

the last of the milk), five were considered Small-Simple-High frequency problems (e.g. 

using the last of the paper towels), one problem was considered a Small-Complex-Low 

frequency problem (e.g. your television breaks), five were considered Large-Complex-

Low frequency problems (e.g. your computer breaks and car stops working), and one 

problem was considered a Large-Complex-High frequency problem (i.e.. being hungry).  

Study 1 Results 

 The purpose of Study 1 (see table 6, Chapter 4, p. 50) was to test Hypothesis #1.  

Hypothesis #1 states that if problem recognition occurs, then associative memory and 

associative activation provide a potential solution.   
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 Study 1 used a different sample than the Pretest and was distributed to 383 Florida 

Atlantic University students.  Of the 383 surveys distributed, 331 were used in the 

analysis (19 surveys were deleted due to incomplete/missing responses and 33 responses 

were deleted because the participant first indicated that “no solution comes to mind” and 

then later indicated that other solutions easily came to mind – a clear contradiction).  An 

overview of the demographic information of Study 1 participants can be found in Table 

9.    

 

Table 9: Study 1 Overview of Demographic Information     
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 Of the 331 respondents used, 65% were female, 35% were male, and 94% were 

between the ages of 18-34.  95% of the respondents were undergraduates and 

approximately 65% were either from the College of Business (37.2%), College Science 

(28.1%), and the College of Education (15.1%).  

 To test Hypothesis #1, participants were presented six problems from the pretest 

that vary in problem size, complexity, and frequency.  Participants received one Small-

Simple-Low frequency problem (i.e. using the last of the milk), one Small-Simple-High 

frequency problem (i.e. using the last of the paper towels), one Small-Complex-Low 

frequency problem (i.e. television breaks), one Large-Complex-High frequency problem 

(i.e. being hungry), and two Large-Complex-Low frequency problems (i.e. computer 

breaks and car breaks down).  After reading each problem, participants were then asked 

to provide the name of the first place that comes to mind that offers a solution.  If no 

place came to mind, participants were asked to select “nothing comes to mind”.  The 

results are shown in Table 10. 

 

Table 10: Percentage of Respondents who provided a Solution 

 

 

 The results support Hypothesis #1: when problem recognition occurs, associative 

memory and associative activation provide a solution more than 75 percent of the time.  

The results in Table 10 also show that the percentage of respondents who provided a 
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solution to a problem never totaled 100 percent.  Perhaps for some participants, a link 

between the problem and a solution had not yet formed due to insufficient learning.  As 

discussed in Chapter 3, learning helps to form the links between problems and solutions 

in one’s associative memory.  For a complete list of associative memory and associative 

activation solutions for each problem, see Appendix 7.  

Study 2 Results 

 The purpose of Study 2 (see Chapter 4, Table 7, p. 57) was to test Hypothesis #2, 

#3, and #4.  Hypothesis #2 states that if associative memory and associative activation 

provide a satisfactory solution, then the individual will accept the solution and engage in 

Satisficing.  Hypothesis #3 states that if associative memory and associative activation do 

not provide a satisfactory solution, then the individual will search for information related 

to alternative solutions and engage in Decision-making.  Hypothesis #4 states that the 

difference between the satisficing and decision-making process is the search for 

information for alternative solutions.   

 Study 2 used a sample different from Study 1 and was distributed to 536 Florida 

Atlantic University students.  Of the 536 distributed surveys, 11 were deleted because of 

missing responses and 8 surveys were deleted because of unwarranted responses (i.e. 

improperly answering the first question causes errors in the remaining survey questions).  

An overview of Study 2 participants’ demographic information is provided in Table 11.  
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Table 11: Study 2 Overview of Demographic Information 

 

 

 Of the 517 respondents used, 76% were female, 24% were male, and 95% were 

between the ages of 18-34.  98% of the respondents were undergraduates and 

approximately 96% were from the College of Business (23%), College Science (56%), or 

the College of Education (17%).  

 Three tests were used to support hypothesis #2 and #3, which were tested 

together: two-way ANOVA, Chi Square Test of Association, and a Point Biserial 

Correlation.  Two tests were conducted to test hypothesis #4: Independent Samples T-

Test and a Point Biserial Correlation.  To test Hypothesis #2 (if AMAA provides a 
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satisfactory solution, individuals accept the solution) and Hypothesis #3 (if AMAA 

provides an unsatisfactory solution, individual searches for an alternative solution), a 

two-way ANOVA was conducted.  A two-way ANOVA compares the mean differences 

between groups that have been categorized based on two independent variables.  The 

independent variables of this two-way ANOVA were (1) satisfactory level (a satisfactory 

or unsatisfactory AMAA solution) and (2) problem complexity (a simple or complex 

problem).  The dependent variable was the mean of the means of the modified Turner et 

al. (2010) 12-item scale measuring one’s likelihood to search for information related to 

alternative solutions (see Appendix Table 3, p. 90).  Before running the two-way 

ANOVA, the six assumptions of a two-way ANOVA were tested and the manipulations 

of the independent variables were checked (results are provided in Appendix 8: Two-

Way ANOVA Assumption Testing and Appendix 9: Two-Way ANOVA Manipulation 

Checks)  

Test of Hypotheses #2 and #3 Two–Way ANOVA 

 After checking the assumptions and manipulations, this research conducted a two-

way ANOVA.  A summary of the results of the two-way ANOVA is provided in Table 

12.  

 

Table 12: Two-Way ANOVA Results 
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 The results of the two-way ANOVA support Hypothesis #2 and Hypothesis #3. 

The results indicate a statistically significant difference between the mean of the group 

with a satisfactory AMAA solution and the mean of the group with an unsatisfactory 

AMAA solution on the likelihood to search for information related to alternative 

solutions (p-value .000).  Results indicate that 3.2 percent of the variance in one’s 

likelihood to search for information related to alternative solutions can be attributed to 

whether the individual had a satisfactory or unsatisfactory AMAA solution come to mind 

(Partial Eta Squared .032).  

 In addition to supporting Hypotheses #2 and #3, the results of the two-way 

ANOVA also indicate a statistically significant difference between the simple problem 

group mean and the complex problem group mean on the likelihood to search for 

information related to alternative solutions (p-value .000).  Results indicate that 44.4% of 

the variance in searching for information related to alternative solutions can be attributed 

to whether the individual had a simple or complex problem (Partial Eta Squared .444).  

Lastly, the results of the Two-Way ANOVA show no significant interaction effects 

between problem complexity and satisfactory level (satisfactory or unsatisfactory AMAA 

solution) on one’s likelihood to search for information related to alternative solutions.  

Test of Hypotheses #2 and #3 Chi-Square Test of Association 

 To provide additional support for Hypothesis #2 and #3 (if AMAA provides an 

unsatisfactory solution, individual searches for an alternative solution), this research also 

conducted a 2 x 2 chi-square test of association.  A chi-square test of association is used 

to discover if there is a relationship between two categorical variables.   This research 

used a 2 x 2 chi-square test of association to determine if there is a relationship between 
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satisfactory level (satisfactory AMAA solution or an unsatisfactory AMAA solution) and 

whether the participant engaged Satisficing (accepts the AMAA solution) or Decision-

Making (searches for information related to an alternative solution).  See Table 13 for 

results. 

 

Table 13: Chi-Square Test of Association Results 

 

 

 Results support Hypothesis #2 and #3 and indicate that a respondent is more 

likely to engage in satisficing (accepting the AMAA solution) given a satisfactory 

solution (85%), and that a respondent is less likely to engage in satisficing (accept the 

AMAA solution) given an unsatisfactory solution (51%).  This relationship is statistically 

significant based on the phi correlation of .368 (p-value < than  .001), which according to 

Pallant, J. (2010) indicates a strong to very strong association.  In other words, whether 

an individual engages in Satisficing or Decision-making is strongly dependent on 
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whether the AMAA solution was satisfactory or unsatisfactory (unsatisfactory positively 

correlated to the search for information).  

Test of Hypotheses #2 and #3 Point-Biserial Correlation 

 In addition to the two-way ANOVA and chi-square test of association, this 

research computed a Point-Biserial Correlation to further support Hypothesis #2 and #3.  

A point-biserial correlation is used to measure the strength and direction of the 

association that exists between one dichotomous variable (satisfactory level) and one 

continuous variable (modified Turner et al. 2010 information search scale).  This research 

computed a point-biserial correlation between satisfactory level (satisfactory or 

unsatisfactory AMAA solution) and the likelihood to search for alternative solutions (the 

modified Turner et. al. 12 point likelihood to search for alternatives scale).  

 The results of this correlation support Hypothesis #2 and #3 and indicate a 

significant positive relationship between an unsatisfactory AMAA solution and the 

likelihood to search for information related to alternative solutions (p-value .001; Point 

Biserial Correlation .141, significant at the .01 level).  In other words, respondents with 

an unsatisfactory AMAA solution are more likely to search for information related to an 

alternative solution. 

Test of Hypothesis #4 Independent-Samples T-Test 

 To test Hypothesis #4 (the difference between satisficing and decision-making is 

the search for information), this research conducted an independent-samples t-test 

between the mean information search average of those who engaged in satisficing versus 

the mean information search average of those who engaged in decision-making.  The 

results are provided in Table 14.  
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Table 14: Independent-Samples T-Test Results 

 

 

 The results in Table 14 support Hypothesis #4 and indicate a statistically 

significant difference between the means of the two groups (p-value - .000).  This 

provides evidence that those who engage in satisficing are much less likely to search for 

information, while those who engage in decision-making are much more likely to search 

for information.  Although we would expect a near zero mean for information search, the 

mean was 2.92.  This can be explained by the influence of problem complexity on one’s 

likelihood to search for information related to alternative solutions (see two-way 

ANOVA results above).   

Test of Hypothesis #4 Point-Biserial Correlation 

  In addition to the independent-samples t-test, this research also computed a 

Point-Biserial Correlation to further support Hypothesis #4 (the difference between 

satisficing and decision-making is the search for information).  This research uses this 

point-biserial correlation to determine the association between engaging in the Satisficing 

or Decision-making process and the search for information related to alternative solutions 

(used the modified Turner et. al. 12 point likelihood to search for alternatives scale).   

 The results of this correlation support Hypothesis #4 and indicate a statistically 

significant positive correlation between whether someone engages in satisficing versus 
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decision-making and the likelihood to search for information (Point Biserial Correlation 

.507; significant at the .01 level, p-value .000).  These results show that the individuals 

who engage in the satisficing process are significantly less likely to search for 

information and those that engage in the decision-making process are significantly more 

likely to search for information.    

 In sum, Hypothesis #2 and Hypothesis #3 were supported by a two-way ANOVA, 

a Chi-Square Test of Association, and a Point Biserial Correlation.  Hypothesis #4 was 

supported by an Independent Sample T-test and a Point Biserial Correlation.   
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Chapter 6 

Conclusion 

 This chapter offers conclusions, managerial implications, limitations, and 

potential areas of future research.  This research sought to better understand how 

marketers and consumers solve problems by first clarifying areas of confusion within the 

problem-solving literature, and then developing and empirically testing a theoretical 

model of problem-solving.   

 There were three areas of confusion related to the problem-solving literature: (1) 

the unclear relationship between problem-solving and decision-making, (2) the meaning 

of problem-solving, and (3) the blurred distinction between the use of normative and 

positive explanations of problem-solving.  The first area of confusion was related to the 

conflation of problem-solving and decision-making.  It was resolved by providing a 

logical argument that decision-making is an element of problem-solving.  It was shown 

that problem-solving involves two cognitive processes and decision-making is one of 

them (satisficing the other).  The model argues that individuals can engage in problem-

solving without engaging in decision-making (through satisficing), but cannot engage in 

decision-making without engaging in problem-solving. 

 The second area of confusion was the lack of consensus about the meaning of 

problem-solving.  This research provides a clear definition of problem-solving as any 

cognitive process that begins with problem recognition and ends with the goal of finding 

and accepting an intended solution. 
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 The third area of confusion was the blurred distinction between the use of 

normative descriptions and positive explanations of problem-solving.  Simply, earlier 

models of problem-solving provided normative descriptions (how one should solve 

problems).  However, normative descriptions alone are insufficient for theory 

development (see Chapter 2, p. 9).  Consequently, this research provides a positive 

explanation of problem-solving based on the dual-processing model of cognition (how 

one actually solve problems).        

 With these three areas of confusion clarified, this research developed and 

empirically tested a theoretical model of problem-solving.  The model states that the 

distinct cognitive domain of problem-solving begins with problem recognition.  Problem 

recognition triggers associative memory and associative activation (hypothesis #1), which 

provide a default solution that is either satisfactory or unsatisfactory.  If the default 

solution is satisfactory, then the marketer or consumer will accept this default solution, 

therefore satisficing (hypothesis #2).  The satisficing process operates based largely on 

stimulus-response.  If the default solution is unsatisfactory, then the marketer or 

consumer will search for an alternative solution, therefore engaging in the decision-

making (hypothesis #3).  The decision-making process operates based on a controlled 

search for information.  Thus, the difference between satisficing and decision-making is 

the search for information (hypothesis #4).      

 To empirically test the four hypotheses, a pretest and two studies were conducted.  

The results of the pretest provided problem situations that elicit problem recognition (the 

first step of the proposed model), which were then used in two studies to test the four 

hypotheses.  The results of the two studies support the four hypotheses.  Thus, this 
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research concludes that problem-solving begins with problem recognition, triggering 

associative memory and associative activation, which provide either a satisfactory or 

unsatisfactory solution.  If satisfactory, the individual accepts the solution and engages in 

satisficing, and if unsatisfactory the individual searches for information related to an 

alternative solution and engages in decision-making.  Problem-solving ends when an 

intended solution is chosen.  

Managerial Implications 

  The most significant implication for management when solving complex 

problems is to resist behaving according to the default solution (which is provided by 

associative memory and associative activation).  It is important to resist the natural 

inclination to accept the default solution and instead engage in the decision-making 

process by using the subscribed normative processes of problem-solving (see Chapter 2, 

p. 9).  This is because solutions can be categorized as either effective or efficient 

(Drucker, 1974).  Effective solutions are those that solve a problem, and efficient 

solutions are those that solve a problem in the best way (cost less, provides a greater 

return, easiest to implement, etc.).  Depending on the problem, the default solution may 

be effective, but not efficient.  

 Another managerial implication is that firms should occasionally engage in 

decision-making with reoccurring simple problems.  When faced with a problem for the 

first time, firms typically engage in the decision-making process to find the most efficient 

solution (e.g. the firm engages in a new task purchase).  Over time and with experience, 

this solution becomes the default solution to the reoccurring problem (e.g. the firm 

engages in a straight rebuy).  However, as time passes, the firm’s situation and 
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circumstance may change and the default solution may no longer provide the most 

efficient solution.  Thus, firms should occasionally engage in the decision-making 

process (as opposed to the satisficing process) when solving reoccurring simple problems 

to ensure that they are solving the problem with an efficient solution.         

Limitations 

 Like all research, this study is not without limitations.  These are either 

conceptual or empirical.   Conceptual limitations involve the comprehensiveness of the 

proposed model of problem-solving, and empirical limitations relate to testing the model.    

 A conceptual limitation of this research involves which activities the brain 

engages-in during the associative memory and associative activation stage of problem-

solving.  It will be recalled that the dual-processing model of cognition offered two 

streams of research describing the mental activities that could possibly occur during this 

stage: Stimulus-response and Heuristics. Although stimulus response provides a clear 

description of the activities that could possibly occur, there is no research that explains 

the specific mental activities that could possibly occur in the heuristics stream.  Future 

research should explore these mental activities, as well as test each stream (heuristics and 

stimulus-response) to determine when or under what conditions stimulus-response or 

heuristics actually occur.       

 Another conceptual limitation of this research involves which activities the brain 

engages-in during the controlled information search stage of decision-making.  It will be 

recalled (Chapter 2, p. 15) that the dual-processing model of cognition offered three 

alternative streams of research describing the mental activities that could possibly occur 

when searching for information: (1) controlled flow of information in memory, (2) 



 
 

66 

 

analytical thinking, and (3) hypothetical thought.  All three streams appear viable 

possibilities.  Different situations or circumstances could elicit different activities or a 

combination of these activities.  However, there is no research that tests when or under 

what conditions these three streams actually occurs.  Future research should address this 

issue. 

  One empirical limitation of this research is the use of student samples, which 

may limit the generalizability of the results.  However, this is a general theory of 

problem-solving, so there is no reason to suspect the results would change if the studies 

were conducted on a more heterogeneous non-student sample.  

 Another empirical limitation is that Study 2 only tested the search for information 

related to alternative solutions.  According to the proposed model, this is only one of 

three types of information that could be searched during the decision-making process (the 

other two types are evaluative and criteria information, see Chapter 3, Figure 6, p. 28).  

Future research should test the search related to all three types of information.  

 A third empirical limitation is that the studies conducted only tested one’s 

likelihood to search for information for alternative solutions in general, as opposed to 

searching for information internally (memory) or externally (environment).  Future 

research should distinguish between these two searches and test for both.     

Future Research 

 In addition to the future research generated by the limitations, there are many 

other areas of future research.  Three are discussed next.  One involves expanding the 

model to include behavior and learning.  The current model of problem-solving ends 

when one accepts a solution that results in behavioral intent.  The intent is expected to 
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result in behavior.  One’s behavior impacts whether the solution was satisfactory or 

unsatisfactory, which is expected to impact subsequent associative memory and 

associative activation solutions through learning.  Future research could examine how 

learning (represented by an information feedback loop) affects one’s associative memory 

and associative activation, which influences satisficing and decision-making.  

 Another area of future research might examine how solutions are categorized in 

one’s associative memory.  How one categorizes solutions could affect whether one 

engages in satisficing or decision-making.  The results of Study 1 showed that some 

associative memory and associative activation solutions were general (e.g. grocery store, 

mechanic, electronic repair store, and restaurant), which may lead to decision-making, 

and others were specific (e.g. Publix, AAA, Best Buy, and Chipotle), which may lead to 

satisficing. Future research should study how, when, and why solutions are categorized, 

and even more importantly, what factors influence this categorization.  

 A final area of future research involves developing a more efficient method of 

measuring the problem-solving model.  Although the current method of testing the model 

was effective, it is a laborious and time-consuming approach.  As a result, future research 

should examine a more user-friendly method of measuring the model of problem-solving.  

One potential method is the Cognitive Reflection Test (Federick, 2005).  The Cognitive 

Reflection Test was originally developed to measure one’s disposition to engage in either 

the Default or Search process (see Chapter 2, p. 12), and may prove a more efficient 

measuring instrument.   
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Appendix 1: Frequency of Cognitive Process Description 
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Appendix 2: Study 2 EVM Versions and Manipulations 
Simple Problem & Satisfactory AMAA Solution 
 A couple of weeks ago, you used the last of the milk.  After double checking the 
refrigerator and failing to find any, you decided to visit ____________ (fill in the blank 
with the first store that comes to mind) to purchase milk.   
 When you arrived at ____________, the store wasn’t crowed and the staff was 
able to quickly show you to the milk aisle.  __________ offered a variety of brands, 
qualities, and sizes to choose from, the prices were fair, the lines were short, and you 
found the milk you liked.  So you decided to purchase the milk from __________.  
 A few weeks later, while preparing something to ear you use the last of the milk 
again.  You double check the refrigerator and fail to find any milk, so you decide to 
purchase more.  
 
Simple Problem & Unsatisfactory AMAA Solution 
 A couple of weeks ago, you used the last of the milk.  After double checking the 
refrigerator and failing to find any, you decided to visit ____________ (fill in the blank 
with the first store that comes to mind) to purchase milk. 
 When you arrived at ____________, the store was crowded, the staff was busy, 
and you had an extremely difficult time finding the milk aisle.  After finding the milk 
aisle, _________ did not have many brands, qualities, and sizes to choose from, the 
prices were high, and the check out lines were long.  Although unsatisfied with 
____________, you purchased a carton of milk. 
 A few weeks later, while preparing something to ear you use the last of the milk 
again.  You double check the refrigerator and fail to find any milk, so you decide to 
purchase more.  
 
Complex Problem & Satisfactory AMAA Solution 
 A few months ago, while browsing the Internet your computer crashed.  After 
asking friends, browsing tech magazines, and searching the web, you decided to go to 
___________(fill in the blank with the first store that comes to mind) to purchase a new 
computer. 
 When you arrived at ______________, the store wasn’t crowded and the technical 
sales representatives were extremely knowledgeable and attentive.  ______________ 
offered a variety of brands, qualities, and sizes to choose from, the prices were fair, and 
you were able to find a computer you liked.  So you decided to purchase the computer 
from ______________. 
 A few years later, while browsing the Internet your computer crashes again.  
Although you tried your best to fix it, you decide to purchase a new computer.   
 
 
Complex Problem & Unsatisfactory AMAA Solution 
 A few months ago, while browsing the Internet your computer crashed.  After 
asking friends, browsing tech magazines, and searching the web, you decided to go to 
___________(fill in the blank with the first store that comes to mind) to purchase a new 
computer. 
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 When you arrived at _____________, the store was crowded and the technical 
sales representatives were inattentive and unable to answer your questions.  In addition, 
______________ didn’t offer many brands, qualities, and sizes to choose from and the 
prices were high.  Although unsatisfied with ___________, you purchased a computer 
form the store.   
 A few years later, while browsing the Internet your computer crashes again.  
Although you tried your best to fix it, you decide to purchase a new computer. 
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Appendix 3: Modified Information Search Scale 
 

(1) I can’t come to shop at _________ (name of store) for (milk or a computer) unless I 
have carefully considered all other stores. 
 
(2) I’ll take time to search at other stores before I visit ________ (name of store) to 
purchase (milk or a computer). 
 
(3) I will continue to visit different stores for (milk or a computer) until I find a store that 
reaches all of my criteria. 
 
(4) I usually shop at different stores for (milk or a computer) until a store reaches all of 
my expectations. 
 
(5) When shopping for (milk or a computer), I plan on spending a lot of time looking at 
different stores other than _______ (name of store). 
 
(6) When shopping for (milk or a computer), if I can’t find exactly what I’m looking for 
at _______ (name of store), I will continue to search for (milk or a computer) at different 
stores.   
  
(7) I see myself going to many different stores before finding (the milk or a computer) I 
want. 
 
(8) When shopping for (milk or a computer), I don’t mind visiting several other stores 
looking for one. 
 
(9) I’ll take time to consider all alternative stores before making a decision of where to 
buy.  
 
(10) When I see the (milk or computer) I want in _______ (name of store), I will always 
try to find the best deal elsewhere before purchasing it. 
 
(11) If _______ (name of store) doesn’t have exactly what I’m shopping for, then I will 
go somewhere else. 
 
(12) I just won’t make a decision about purchasing (milk or a computer) at _______ 
(name of store) until I am comfortable with the process.   
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Appendix 4: Pretest Demographic Information 
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Appendix 5: Pretest Demographic and Problems Correlations 
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Appendix 6: Problem Size and Complexity Correlation 
 

 
 *. Significant at the .05 confidence level 
 **. Significant at the .01 confidence level 
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Appendix 7: Study 1 Associative Memory and Associative Activation Solutions 
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Appendix 8: Two-Way ANOVA Assumption Testing 

 Assumption #1: Dependent variable is measured at the continuous level (interval 

or ratio). The dependent variable is the mean of the means of the 12-item information 

search scale questions across all subjects within each of the four groups.  This 12-item 

scale was measured on a Likert scale from 1 strongly disagree to 6 strongly agree.   

 Assumption #2: Independent variables consist of two or more categorical, 

independent groups.  The independent variables are Complexity (2 groups - high/low) 

and Satisfaction (2 groups - satisfactory/unsatisfactory).   

 Assumption #3: Independence of observations (no relationship between the 

observations in each group or between groups.   Different participants in each group with 

no participant being in more than one group.  No respondents were in multiple groups 

and there is no reason to suspect that any individual response was influenced by any other 

respondent.  

 Assumption #4: No significant outliers. Although the box plots reveal some 

outliers in 3 of the 4 groups {low complex/low satisfaction (4), high complex/low 

satisfaction (1), and high satisfaction/high complexity (2)}, the large sample size for each 

group should compensate for the effects of these outliers with respect to giving us fairly 

accurate estimates of the means.  

 Assumption #5: Dependent Variable should be approximately normally 

distributed for each combination of the 2 independent variables.  After using the Shapiro-

Wilk test for Normality, the results indicate non-normality in the data.  However, since 

the ANOVA procedure is robust with respects to this assumption, and the sample size for 
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each group is large (all over 120), the Central Limit Theorem ensures us that each 

sampling distribution is approximately Normal.  

 Assumption #6: Needs to be homogeneity of variances for each combination of 

the groups of the two independent variables. The Levene’s test of equality of error 

variances was not statistically significant, therefore this assumption is met.  
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Appendix 9: Two-Way ANOVA Manipulation Checks 

 To check the satisfactory level manipulation (whether a respondent had a 

satisfactory or unsatisfactory AMAA solution), a one-sample t-test was conducted to 

determine if the satisfactory AMAA solution mean was significantly greater than 3.5 and 

if the unsatisfactory AMAA solution mean was significantly less than 3.5.  In addition, an 

independent-samples t-test was also conducted.  An independent-samples t-test compares 

the means between two unrelated groups on the same continuous, dependent variable.  

An independent-samples t-test was used in this study to determine if the satisfactory 

AMAA solution mean and the unsatisfactory AMAA solution mean were statistically 

different based on the modified Turner et al. (2010) alternative solution information 

search scale.  See Table 19 for results.   

 

Table 15: Control for Satisfactory/Unsatisfactory Results 

 

 

 According to the results in Table 19, the one-sample t-test indicates that the mean 

of the satisfactory AMAA solution was statistically less than 3.5 (p-value - .000) and that 

using this manipulation resulted in a satisfactory AMAA solution; and, the mean of the 
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unsatisfactory AMAA solution was statically greater than 3.5 (p-value - .000) and that 

using this manipulation resulted in an unsatisfactory AMAA solution.  In addition, the 

results of the independent-samples t-test indicate that the means of the satisfactory and 

unsatisfactory AMAA solutions are statistically different.  

 To check the problem complexity manipulation (whether a respondent received a 

simple or complex problem), a one-sample t-test was conducted to determine if the mean 

of the simple problem was significantly less than 3.5 and if the mean of the complex 

problem was significantly greater than 3.5; and, an independent-samples t-test was 

conducted to determine if the simple problem mean and the complex problem mean were 

statistically different based on the modified Turner et al. (2010) alternative solution 

information search scale.  See Table 20 for results. 

 

Table 16: Control for Problem Complexity Results 

 

 

 According to the results in Table 20, the one-sample t-test indicates that the mean 

of using the last of the milk was statistically less than 3.5 (p-value - .000) and that using 

this manipulation resulted in a simple problem; and, that the mean of one’s computer 

crashing was statistically greater than 3.5 (p-value - .000) and that using this 
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manipulation resulted in a complex problem.  In addition, the results of the independent-

samples t-test indicate that the simple problem mean (using the last of the milk) and the 

complex problem mean (computer crashes) are statically different.   
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