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Abstract 

 
The Role of General Mental Ability and Knowledge in Susceptibility to Cognitive Biases 

and Heuristics 
 

The purpose of this study is to explore the nature of rationality within the 

personnel selection context. Decision makers in the personnel selection context often 

prefer to use their own judgment rather than mechanical methods of combining predictor 

information (Highhouse, 2008; Kuncel et al., 2013). However, the use of human 

judgment alone when making selection decisions has been shown to have a much lower 

predictive validity than when using mechanical scoring as well, reducing the number of 

correct hiring decisions (Kuncel et al., 2013). The lower predictive validity is likely due 

to the flawed nature of human judgment and decision-making. When making judgments 

in uncertain contexts, individuals use a variety of intuitive, cognitive shortcuts or 

heuristics, often leading to poor or biased decisions (Gilovich & Griffin, 2002; Nisbett, 

Krantz, Jepson, & Kunda, 2002). That is, decisions that deviate from normative, rational 

standards. Researchers have suggested that there may be an individual difference 

construct, rationality, that explains variance in resistance to cognitive biases and 

heuristics (Bruine de Bruin et al, 2007; NRC, 2015; Stanovich, 2009; Stanovich & West, 

2008). However, it is unclear whether rationality is a skill or stable disposition. It is 

hypothesized that general mental ability and knowledge are precursors to rationality. If 

this hypothesis is supported, it will provide evidence that rationality is not necessarily a 

new, unique construct but rather a skill that can be acquired. Findings will have important 

implications for both theory and practice. Results could be used to inform organizational 

interventions to improve decision-making. Findings will also expand our understanding 

of judgment and decision-making processes.   
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Chapter 1: Introduction 

Selecting the right employees can have significant positive effects on an 

organization such as improving the organization’s ability to achieve strategic objectives 

and manage challenges (Bolander & Sandberg, 2013). Research has shown that in some 

positions, a single employee can account for a disproportionate amount of productivity in 

the workplace (Aguinis & O’Boyle, 2014) that can dramatically improve organizational 

performance. In contrast, if the wrong hiring decision is made, a single employee can cost 

the organization a disproportionate amount of money.  

The process of selecting employees itself is also expensive; according to the 

National Association of Colleges and Employers (2012) benchmarking survey, the cost of 

hire per employee at the college graduate level can range from $2,885 - $11,365. Not 

only is the selection process expensive, it is also complex and lengthy. In order to choose 

the right employee, several decisions are made throughout the process, such as choosing 

which candidates to eliminate and which candidates to advance through the process, 

choosing how to make evaluations or how to combine multiple types of standardized 

pieces of information, and most importantly, choosing the final candidate to hire 

(Slaughter & Kausel, 2014). 

Despite the fact that selecting a final candidate ultimately takes the form of a 

decision, most selection research has focused on the development of predictor assessment 

methods (Bolander & Sandberg, 2013). While there are some exceptions (e.g., Bolander 

& Sandberg, 2013; Frieder, Van Iddekinge, & Raymark, 2015; Highhouse, 1996; 

Highhouse, 1997; Huber, 1987; Huhn, 2015; Kuncel, Kleiger, Connelly, & Ones, 2013), 

there are limited studies that focus on decision-making in the selection process. Though 
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selection decision aids are available to support the mechanical combination of 

information, decision makers (e.g., hiring managers, recruiters, human resources staff) 

are resistant to using these aids and prefer to use their own judgment (Highhouse, 2008). 

Mechanical combinations refer to the use of an algorithm or formula to aggregate 

applicants’ data (Kuncel et al., 2013).  

Previous research shows that those involved in hiring decisions, such as 

interviewers, make snap judgments of applicants (beginning at the first encounter with 

the candidate) that influence assessments of the candidates’ qualifications (Barrick, 

Swider, & Stewart, 2010; Barrick et al., 2012). These intuitive judgments have been 

shown to decrease validity of well-designed assessments (Barrick et al., 2012), reducing 

the number of correct hiring decisions (Kuncel et al., 2013). Thus, the use of clinical 

(judgment) methods of decision-making, rather than mechanical, can be problematic for 

organizations.  

Clinical methods of judgment and decision-making in the selection process are 

likely less effective due to the flawed nature of human judgment. A large program of 

research, predominantly that of Kahneman and Tversky (e.g., Kahneman, 1992; 2011; 

Kahneman & Tversky, 1972; 1979; 1984; 1996; Tversky & Kahneman, 1973; 1974; 

1981; 1983; 1992), has demonstrated that when making judgments in uncertain contexts, 

individuals use a variety of intuitive, cognitive biases or heuristics, often leading to poor 

decisions (Gilovich & Griffin, 2002; Nisbett, Krantz, Jepson, & Kunda, 2002). Cognitive 

biases and heuristics represent an automatic or intuitive (i.e., nonconscious) thinking 

process that departs from normative rules or standards and often leads to error or poor 

decisions (Gilovich & Griffin, 2002). By integrating the research on cognitive biases and 
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heuristics with employee selection research, personnel selection decisions can be studied 

and understood in more detail (Huber, Neale, & Northcraft, 1987; Slaughter, Bagger, & 

Li, 2006).  

 A number of the biases and heuristics commonly studied in the judgment and 

decision-making (JDM) literature have been shown to influence employee selection 

decisions (e.g., Dipboye, Fontenelle, & Garner, 1984; Highhouse, 1997; Slaughter et al., 

2006). For example, Highhouse (1996) demonstrated that the attraction effect, a 

phenomenon in which the inclusion of an inferior alternative choice (i.e., decoy) 

influences the decision-maker by creating a relative comparison point when choosing 

between multiple job candidates. Assimilation and contrast effects, in which raters make 

biased ratings toward or away from previous ratings (Smither, Reilly, & Buda, 1988), 

have also been shown to influence evaluation decisions (Shuh, 1978). Essentially, when 

an interview rater knows the prior performance of an interviewee, it can influence how 

they subsequently evaluate the interviewee (Shuh, 1978). While previous research has 

demonstrated that intuitive judgment and biased decision-making phenomena happen not 

only in lab settings but also in the context of employee selection (Highhouse, 1996; 1997; 

Huber, Neale, & Northcraft, 1987; Slaughter, Bagger, & Li, 2006), much less is known 

about the individual differences that lead selection decision makers to use the cognitive 

shortcuts.  

Researchers have suggested that there may be an individual difference construct, 

rationality (e.g., Stanovich, 2009), that explains variance in automatic decision-making 

processes (Bruine de Bruin et al, 2007; NRC, 2015; Stanovich, 2009; Stanovich & West, 

2008). Rationality has been defined as an individual’s capability to recognize and inhibit 
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the use of cognitive shortcuts that violate normative standards and rules of thinking (i.e., 

probability and logic rules; Stanovich, 2009). Rationality has been difficult to define and 

measure in its ideal form (i.e., perfect rationality); therefore, researchers have defined it 

in negative terms and found it easier to measure by determining when rational parameters 

of decision-making are violated (Stanovich, 2009). In other words, when an individual 

makes errors or exhibits biased decision-making, it is much simpler to operationalize. 

Stanovich (2009) compares the difficulty in conceptualization to health; it is hard to 

determine when someone is perfectly healthy, but it is easy to identify when he or she is 

sick.  

Implications of Proposed Research  

Given that cognitive biases play a part in personnel selection decision-making 

(e.g., Highhouse, 1996) and research has shown that humans are poor judges of future 

employee performance (Kuncel et al., 2013), rationality could play a large part in 

organizational – specifically selection and training – research and practice. 

Understanding and assessing individual difference constructs that lead to the avoidance 

of cognitive biases and heuristics have important implications for theory development 

and practical implications for improving selection processes and decisions in 

organizations. 

First, findings from this study will have implications regarding the construct 

validity of rationality. In order to demonstrate construct validity, convergent and 

discriminant validity are needed. By assessing the relationship between cognitive ability 

we can begin to provide evidence for the uniqueness of rationality. This research will aid 

in the development of the nomological network of rationality by determining antecedents 
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of rationality. Identifying antecedents can lay the groundwork for the formation of a 

nomological network, an integral component of construct validation and theory 

development. Construct validity is important because conclusions cannot accurately be 

drawn unless researchers are confident that they are adequately measuring the construct 

of interest. Furthermore, providing construct validity will help avoid construct 

proliferation. Construct proliferation presents challenges to the advancement of science. 

That is, if the same construct is measured under different names the synthesis and 

integration of studies is restricted.  

Second, this study will contribute to our theoretical understanding of rationality. 

Through the accumulation of construct validity evidence we can begin to provide clarity 

in the conceptualization of the construct. With improved clarity, individual differences 

measures of rationality (as opposed to experimental measurements) can be improved. The 

current measures of rationality have their limitations and are often designed under the 

basis of different theoretical conceptualization of rationality (NRC, 2015). Findings from 

this study will assist in improving measurement of rationality, will provide information 

about the usefulness of contextualized measures of rationality, and will also provide 

guidance in the development of rationality items for within-subjects administration.   

Third, from a practical standpoint, findings can improve individual and 

organizational performance. The poor hiring decisions made in organizations can have 

negative impacts on both organizations and individuals. By identifying latent constructs 

that lead to more “rational” or less biased decisions, organizations can develop 

standardized measures to assess job applicants for roles that require decision-making 

(e.g., hiring managers). Consequently, the negative outcomes associated with poor hires 
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can be mitigated by ensuring that the organization hires individuals with high levels of 

rationality. 

Last, findings from this research can also be used to improve organizational and 

individual decision-making performance. If findings indicate that knowledge does in fact 

predict rationality, it can be assumed that individuals can improve rationality over time 

by learning new knowledge. This study, therefore, has practical implications for training 

individuals in organizations. Organizations can design training programs to ensure that 

hiring managers have the necessary knowledge required to process the information on 

each applicant and choose the candidate who is most likely to be a high performer. 

Furthermore, one can generalize findings to other decision-making domains – providing 

more knowledge can lead to less biased decisions.  

A Framework to Understand Decision-making & Rationality  

Decision-making is a goal-directed activity and cognitive process that involves 

comprehending, analyzing, and attending to information to form ideas and lead to a 

choice among a set of options (Byrnes, 2011). The decision-maker must set a goal and a 

strategy or multiple strategies to reach the choice. Some examples of decisions in the 

workplace include whether to accept a job offer, help a colleague, or abstain from 

counterproductive workplace behaviors. Characteristics of the decision maker (e.g., 

rationality) can influence the decision-making process and in turn the final decision and 

the outcomes of that decision. Figure 1 provides a basic framework to understand 

decision-making. This framework is not meant to be exhaustive of all components, but 

rather is an example to aid in understanding the language used in this paper.  
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Figure 1  

A Basic Decision-Making Framework 
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immediate environment): automatic and controlled (Hastie & Dawes, 2001). Automatic 

thinking also called intuition, the heuristic system, type 1 processing, or system 1 

thinking (De Neys, 2006; Hastie & Dawes, 2001; Stanovich, 2009; Kahneman, 2011) 

relies very little on intentional cognitive effort, as it is a fast, automatic process. Pure 

association (i.e., something comes quickly to mind when a stimulus in the environment is 

encountered) is a type of automatic thinking (Hastie & Dawes, 2001). Controlled 

thinking, also called the analytical system, type 2 processing, or system 2 thinking (De 

Neys, 2006; Stanovich, 2009; Kahneman, 2011) is defined as a slow and computationally 

intensive process that follows logical rules and procedures to reason. Scientific reasoning, 

rigorous investigation and intensive consideration of alternative explanations, are 

examples of controlled thinking (Hastie & Dawes, 2001).  

The decision-making process of choosing a final candidate for a job involves 

processing the variety of informational cues provided for each individual being 

considered. Although cognitive processes vary across decision makers, organizations, or 

departments, they follow a general pattern. First, a viable set of candidates is generated. 

Next, inferences and judgments are made about each of the candidate’s qualifications. 

Both automatic and controlled processes are used in this decision process (Bolander & 

Sandberg, 2013; Lodato, Highhouse, & Brooks, 2011). Finally, a final candidate is 

chosen.  

Decision-making Contexts. All decisions happen within a context. A context is a 

specific time and place, a situation (Byrnes, 2011). The context often helps define 

appropriate courses of action or norms in decision-making or how to evaluate the quality 

of a decision. Other situational factors that influence the decision include societal and 
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cultural factors. One particular context important to industrial-organizational 

psychologists is the organization. A specific decision-making situation of great 

importance in organizations is when a hiring manager needs to hire an individual. This 

specific context is bounded by rules and procedures provided in each organization.  

For example, in some organizations risky decisions are more acceptable than 

other organizations. However, selecting employees happens in every organization and 

research findings can be applied to improve hiring decisions within the organizational 

context. Typically, individuals from human resources along with the future manager of 

the individual to be hired are involved. Within this type of situation, knowledge about 

individual difference predictors is important (and generalizable across organizations) to 

make better decisions. Furthermore, this is an important situation to understand as the 

results of decisions in the hiring context have important consequences for organizations. 

For the purpose of this paper, the context will be employee selection in organizations.  

Individual Differences Related to Decision-making. When making a decision, 

individuals must also be able to prioritize goals wisely, maintain beliefs that properly 

correspond to others in their environment, and adhere to rules of logic (Stanovich, 2009). 

In order to be competent in making decisions, individuals must have a constellation of 

several abilities, personality traits, knowledge, and skills (Mellers et al, 2015a; Mellers et 

al., 2015b). When making a decision, one’s ability to manipulate and recall information, 

tendencies to temper impulsivity (Finucane et al., 2002) and emotions (Maner et al., 

2007) and one’s determination of how much risk one is willing to take (Vlek & Stallen, 

1981) all come into play. Individuals with exceptional abilities to predict future events 

have high general mental ability, unique cognitive styles such as open-minding thinking, 
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task-specific skills, motivation, and commitment (Mellers et al, 2015b). In other words, 

many individual difference variables can influence the decision-making process 

(Finucane et al., 2002; Stanovich, 2009).  

Individual differences are defined as a person’s basic tendencies, capacities, and 

dispositions that affect the range and frequency of observed behaviors (Chernyshenko, 

Stark, and Drasgow, 2011). This can include variables such as personality, cognitive 

abilities, psychomotor abilities, interests, or values (Chernyshenko et al., 2011). For the 

purposes of this paper, when the term rationality is used, it is meant to refer to the 

psychological construct that represents an individual difference (i.e., characteristic of the 

decision maker) in the aptitude to recognize and override mental shortcuts in the 

decision-making process.  

Decision-making competence has also been proposed as an individual difference 

variable useful in predicting decision-making performance (e.g., Bruine de Bruin et al., 

2007). Decision-making competence, in comparison to rationality, refers to a 

combination of multiple individual difference constructs that predict the ways in which 

individuals make decisions. For example, Bruine de Bruin et al (2007) and colleagues 

have defined this construct as a combination of skills including meta-cognition, assessing 

beliefs, assessing values, and combining beliefs and values to identify and determine 

choices. Stanovich (2009) in some cases also refers to rationality as a “multifarious” 

concept (See Table 1). However, for the purpose of this paper, rationality will be used to 

narrowly refer to aptitudes in automatic thinking that enables the recognition and 

avoidance of cognitive shortcuts. The term decision-making competence is used to refer 

to a broader aptitude that includes multiple dispositions and skills in decision-making.  
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 Decision Outcomes. The final response to the goal-directed situation in which 

there are multiple options from which to choose is the decision (Hastie & Dawes, 2001). 

However, the decision itself is not the outcome. Decision outcomes are the result of the 

decision. In the employee selection context, the final decision is the candidate that is 

chosen whereas the result of a decision includes several proximal and distal outcomes. 

Proximal outcomes could include hiring managers’ satisfaction with the decision, 

approval from leadership, or positive affective reactions of the applicant. Distal outcomes 

could include good performance of the hired individual and in turn improved 

organization performance due to the addition of the chosen applicant. The number of 

potential outcomes can be quite large and will vary by domain (Brynes, 2011). Within the 

employee selection scenario one can consider the job performance of the hired individual, 

number of accidents an individual has after hired, the amount of money it cost the 

organization to recruit and hire the individual, the relative fit of the individual with the 

organizational culture, and so on. The outcomes will also vary across organizations and 

positions for which candidates are being selected. 

Decision Quality. The quality of a decision can be evaluated in many ways. For 

instance, the quality can be assessed by the process the individual undertook prior to 

making a decision, by comparing the decision to others’ decisions, or by evaluating the 

outcomes of decisions (Byrnes, 2011; Hastie & Dawes, 2001). Other measures used to 

determine the “goodness” of a decision include the robustness of the decision process or 

whether it can overcome challenging conditions (Hastie & Dawes, 2001).  

The determination of whether a decision was of high quality varies depending on 

the framework or decision-making model one is assuming. Under logical-rational 
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decision-making models, researchers equate the “rationality” (or quality) of a decision as 

coherence or correspondence (Arkes, Gigerenzer, & Hertwig, 2015). Coherence is 

defined as the adherence to a variety of logic or probability rules (Arkes et al., 2015). 

Within the rationality research, coherence decision-making models are typically the 

standard to appraise rational judgment and describe normative behavior (e.g., Bröder, 

2005). Based on this model, a decision is determined to be “good” or “rational” if it 

follows the laws of logic and probability theory (Hastie, & Dawes, 2001). A violation of 

a syntactical rule is considered an error whereas adherence to the rules is normative and 

therefore deemed rational (Arkes et al., 2015).  

In contrast, within ecological-rationality models, decision quality is measured as 

making accurate predictions as assessed by the match between a cognitive strategy used 

to reach a goal and the structure of the environment (Arkes et al., 2015). Researchers of 

this mindset determine the quality or “rationality” of a decision through measurement of 

happiness, health, or other standards of well being and success in the world (Arkes et al., 

2015). Researchers such as Gigerenzer and colleagues (e.g., Gigerenzer, 1997; 

Gigerenzer & Goldstein, 1996; Gigerenzer & Selten, 2001) do not consider normative 

models appropriate for judging the quality of a decision, research demonstrates simple 

heuristics (which often do not follow laws of logic and probability) can mimic or 

outperform logical models of decision-making.  

The purpose of this study is not to define the quality of decisions in the 

unstructured workplace environment or to determine the criteria for “rational thought.” 

Rather, it aims to study specific components of the decision-making process in order to 

isolate and understand specific effects of why people violate coherence rules that are 
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relevant to the hiring process. Thus, the framework of decision-making in this paper 

follows the logic-rationality models to maintain consistency with the prior studies on 

cognitive heuristics and from which this research was designed.  

Summary 

In this section, a basic framework was presented to help understand where 

rationality fits in the large decision-making landscape. Rationality is an individual 

difference construct that represents an individual’s resistance to cognitive biases. 

Individuals with high levels of rationality are able to effectively recognize when a mental 

shortcut can be used and inhibit that response (Stanovich & West, 2008; Stanovich, West, 

& Toplak, 2012), which in turn leads to fewer errors and better decisions. Within the 

selection context, for example, an individual who is high in rationality would be able to 

make better selection decisions if they are able to avoid decoy effects, assimilation and 

contrast effects, and other cognitive heuristics. This section provided a framework to 

illustrate where rationality fits in the larger decision-making framework. The following 

section will discuss current limitations in rationality research. 

Limitations in Current Rationality Research  

Before researchers and practitioners can realize the value of assessing an 

individual’s rationality or training an individual to have higher levels of rationality, it 

must be determined whether the individual difference is skill, ability, or underlying 

disposition. Unfortunately, rationality research is disjointed with regards to the nature of 

the construct (Salas, Rosen, & DiazGranados, 2010). Within this body of work, 

rationality has been described as a specific cognitive ability (e.g., Frederick, 2005; 

Stanovich, 2009; Stanovich & West, 2008), a skill (e.g., Jacobson et al., 2012; Parker & 
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Fischhoff, 2005), and a multidimensional construct (e.g., Finucane et al., 2002; 

Stanovich, 2009). For instance, in one study conducted by Bruine de Bruin et al. (2007), a 

positive manifold across four general decision-making abilities was reported, suggesting 

there is a latent factor that describes stable tendencies. Conversely, other studies have 

indicated that aspects of decision-making can be learned (Stanovich & West, 2000; 

Jacobson, et al., 2012). Even within a single article or book (e.g., Stanovich, 2009), the 

construct can be described as a skill, an ability, and a multidimensional construct. The 

lack of understanding of the construct is likely due to a number or limitations in the 

current literature. The limitations include: (1) lack of an agreed upon construct definition, 

(2) omission of theory and research on general mental ability, and a (3) lack of adherence 

to measurement theory.  

First, definitions of the construct vary widely and are inconsistent with one 

another. Table 1 provides an overview of related terms and definitions to demonstrate the 

lack of clarity with regards to the construct. For instance, some researchers have referred 

to automatic thinking processes associated with heuristics as intuition (e.g., Hastie & 

Dawes, 2011) or decision-making competence (Bruine de Bruin et al., 2007). The term 

decision-making competence was avoided in the current study to prevent any 

assumptions and confusion about the nature of the construct, given that the term 

competence is often used to describe a constellation of individual difference constructs 

such as knowledge, skills, and abilities (Campion et al., 2011).  
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Table 1 

Conceptualizations of Constructs Representing Individual Differences Related to 

Rationality 

 
Construct 
Name 

Definition Type of 
Individual 
Difference 

Measurement 
Technique 

Citation 

 
Cognitive 
Reflection 
 

 
“specific cognitive abilities are 
important causal determines of 
decision making (p. 25).”  
 

 
Ability 

 
Three items with 
objectively correct 
answers 

 
Frederick, 2005 

Decision 
Making 
Capacities 
 

“A common set of cognitive skills 
that are reflected in decision making 
habits (p. 2)” 
 

Skill N/A Hastie & 
Dawes, 2001 

Decision-
making 
Competence 

“..four fundamental skills: Belief 
assessment involves judging the 
likelihood 
of outcomes, value assessment 
involves evaluating outcomes, 
integration involves combining 
beliefs and values in making 
decisions, and metacognition means 
knowing the extent of 
one’s abilities (p. 939)” 
 

Skill (with 
references to 
DMC as an 
ability) 
 

A-DMC: A battery of 
seven decision tasks.  

Bruine de 
Bruin et al., 
2007 

Decision-
making 
Competence 

“Accounts of decision-making 
processes typically point to four 
fundamental skills: assessing beliefs; 
assessing values; combining beliefs 
and values in order to identify 
choices; and having a meta-cognitive 
understanding of one’s abilities (p. 
3).” 
 

Skill DMC: A battery of 
seven decision tasks. 

Parker & 
Fischhoff, 2005 

Decisional 
Rationality 

“The extent to which decision-makers 
follow a systematic process in 
reaching carefully thought-out goals” 
 

Process N/A Schwenk, 1995 

Dysrationalia 
 

“…the inability to think and behave 
rationally despite having adequate 
intelligence (p.2,, p.7). It is a general 
term that refers to a heterogeneous 
group of disorders manifested by 
significant difficulties in belief 
formation, in the assessment of belief 
consistency, and/or in the 
determination of action to achieve 
one’s goals. Although dysrationalia 
may occur concomitantly with other 
handicapping conditions (e.g., 
sensory impairment), dysrationalia is 
not the result of these conditions. The 
key diagnostic criterion for 
dysrationalia is a level of rationality, 
as demonstrated in thinking and 

Ability N/A Stanovich, 
2009 
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Construct 
Name 

Definition Type of 
Individual 
Difference 

Measurement 
Technique 

Citation 

behavior, that is significantly below 
the level of the individual’s 
intellectual capacity (as determined 
by an individually administered IQ 
test) (p.18)” 
 

Intuition “A preliminary perception of 
coherence (pattern, meaning, 
structure) that is at first not 
consciously represented but that 
nevertheless guides thought and 
inquiry toward a hunch or hypothesis 
about the nature of the coherence in 
question (p. 74).” 
 

Ability Three tasks (e.g., 
games or puzzles) 
comprised of multiple 
items of which 
subjects are required 
to generate a hunch or 
solution. Duration and 
visuals of task stimuli 
were controlled.  
 

Bowers et al., 
1990 

Intuition “…a cognitive conclusion based on a 
decision maker’s previous 
experiences and emotional inputs. (p. 
92)” 
 

Constellation Interviews about 
intuitive decision 
making 

Burke & Miler, 
1999  

Intuition 
 

“When automatic thinking occurs in 
less mundane areas (p. 5)…These 
automatic thinking processes can be 
described by psychological rules 
(e.g., heuristics) and that that they can 
lead us to make poorer judgments and 
choices than we would by thinking in 
a more controlled manner about our 
decisions (p. 7).” 
  

Thought 
process 

N/A Hastie & 
Dawes, 2001 

Intuition “Thoughts and preferences that come 
to mind quickly and without much 
reflection (p. 697)” 
 

Ability N/A Kahneman, 
2003 

Intuition “A nonconscious, holistic processing 
mode in which judgments are made 
with no awareness of the rules of 
knowledge used for inference and 
which can feel right, despite ones 
inability to articulate the reason (p. 
64).” 

Ability N/A Shapiro & 
Spence, 1997 

     
Intuitive 
Reasoning  
 

“…conception of judgmental 
heuristics is based on natural 
assessments that are routinely carried 
out as a part of the perception of 
events and the comprehension of 
messages. Such natural assessments 
include computations of similarity 
and representativeness, attributions of 
causality, and evaluations of the 
availability of associations and 
exemplar (p. 294).”  
 

Skill  Bias and heuristic task 
(e.g., conjunction 
fallacy( 

Tversky & 
Kahneman, 
1983 

Procedural 
Rationality 

“The extent to which the decision 
process involves the collection of 
information relevant to the decision 

Skill Five questions about 
the decision process 
scores on a 7-pt scale 

Dean & 
Sharfman, 1993 
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Construct 
Name 

Definition Type of 
Individual 
Difference 

Measurement 
Technique 

Citation 

and the reliance upon analysis of this 
information in making the choice (p. 
589).” 
 

(1= not at all, not at all 
important, or mostly 
analytical, to 7= 
extensively, very 
important, mostly 
intuitive,) 

     
Rationality 
 

“A property of the thinking (or lack 
of thinking) that goes into belief 
formation or decision making. In 
particular, it is a property of the 
methods used, the rules followed, (or 
not followed), not of the outcome 
process (p. 5).” 
 
“Rationality is following the rules of 
a good prescriptive model of decision 
making or belief formation (p. 15)” 
 

Process or 
property of 
thinking 

N/A Baron, 1985 

Rationality “The reason for doing something and 
to judge a behaviour as reasonable is 
to be able to say that the behaviour is 
understandable within a given frame 
of reference.” 
 

Behavior  Butler, 2002 

     

Rationality 
 

“We adopt a broader perspective and 
judge rationality not just in terms of 
the “best interests” of the person 

making the decision–but with the 
interests still defined by us (p. 17-
18).”  
 

Refers to the 
quality of the 
decision 

N/A Hastie & 
Dawes, 2001 

Rationality 
 

“an individual’s ability to avoid 
decision-making errors (p.4)” 
 

Inconclusive/
Exploratory 
 

39 questions 
representing 15 
heuristic and bias 
combined into a single 
rationality measure 
 

Marcus-Blank 
et al, 2015 

Rationality “To think rationally means adopting 
appropriate goals, taking the 
appropriate action given one’s goals 
and beliefs, and holding beliefs that 
are commensurate with available 
evidence. (p 3.).”  
 

“Rationality is a multifarious concept. 
It requires the acquisition of various 
types of dispositions of the reflective 
mind, all of which help in avoiding 
the shortcuts of the autonomous mind 
when they are nonoptimal (p. 68).” 
 

Disposition, 
constellation  

N/A Stanovich, 
2009  

Thinking 
Biases 

Rational thinking tasks – definition 
varies based on bias  

Varies based 
on task 

Cognitive thinking 
biases (e.g., 
conjunction effect, 
framing effects, 

Stanovich & 
West, 2008 
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Construct 
Name 

Definition Type of 
Individual 
Difference 

Measurement 
Technique 

Citation 

anchoring effects, 
myside bias) 

     

 

Second, current research omits the body of research studying individual 

differences in cognitive and mental abilities. When prior theory and research is not 

integrated into new research, researchers are more likely to contribute to construct 

proliferation issues (Le, Schmidt, Harter, & Lauver, 2010). The inclusion of research on 

mental abilities is central to understanding rationality because rationality, as currently 

defined, represents differences in ones aptitude to process information according to given 

parameters.  

Differential psychologists (e.g., Carroll, 1993; Jensen, 1998; Spearman, 1927) 

have conducted essential work on general mental ability that provides empirical evidence 

about how individuals learn, process, and apply knowledge as well as how to measure 

those differences. This body of work provides an abundance of evidence supporting 

reliable measures of g that predict academic, workplace, and broad life outcomes 

(Oswald & Hough, 2012). It is a missed opportunity of researchers to ignore this line of 

work when developing assessments that measure intellectual aptitudes such as rationality 

(Hough & Oswald, 2012; Reeve et al., 2015). 

Stanovich (2009) believes measures of rationality are needed because current g 

measures do not capture this specific cognitive capacity. This belief, however, runs 

counter to general mental ability theories (Reeve et al., 2015). Specifically, g-theory 

(Jensen, 1998; Spearman, 1927) states that g is indifferent to the indicator. In other 

words, it does not matter which particular test (e.g. verbal ability, mathematics, logical 



 19

reasoning) is used to assess g, they will all correlate highly regardless. If in fact 

rationality is a cognitive ability, rationality should theoretically correlate highly with 

other measures of general mental ability. If rationality does correlate highly with other 

measures of general mental ability, we should then bring into question whether it is a 

distinct construct. Though some studies (e.g., Bruine de Bruin et al., 2007; Cokely & 

Kelley, 2009; Peters & Levin, 2008; Stanovich & West, 1998; 2000; 2008) have begun to 

evaluate the relationship between general mental ability and decision-making, the link 

has been generally under-investigated and much of the research fails to reference linkages 

to general or specific mental abilities (Frederick, 2005).  

It is possible that rationality indicative of general mental ability. This is a big 

problem within studies of cognitive abilities and skills (Chamorro-Premuzic & Furnham, 

2006; Reeve et al., 2015). This problem can be interpreted as a failure to follow the basic 

scientific principle of parsimony (Le et al., 2010); that is, when there are two constructs 

that measure the same concept referred to by different names, there are theoretical, 

empirical, and practical consequences (Singh, 1991). For instance, scientific studies 

cannot be synthesized and therefore science cannot advance (Le et al., 2010). Therefore, 

it is important to understand the relationship between rationality and general mental 

ability.  

Lastly, measurement theory and psychometric standards have not been entirely 

adhered to in development of rationality assessments, compromising the validity of such 

assessments. A prolific body of measurement research exists to provide guidelines and 

principles for developing psychological assessments (Clark & Watson, 1995; Crocker & 

Algina, 2008). However, this research is minimally addressed in rationality research. 
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Theories of measurement state that assessments need to be reliable in order to make 

accurate inferences from test scores. However, rationality assessments often do not meet 

psychometric standards for reliability.  

It is often the case that only a single item is used to represent a bias or heuristic 

(e.g., West, Meserve, & Stanovich, 2012), such as the famous “Linda” conjunction 

problem (see Figure 3) originally constructed by Tversky and Kahneman (1983). In order 

to remove error and improve reliability of any assessment, multiple items should be used. 

The reliability coefficients reported for the Bruine de Bruin et al. (2007) assessment 

among others (e.g., Del Misser et al., 2011; Parker & Fischhoff, 2005) call into question 

the reliability of rationality assessments (Dalal & Brooks, 2014). Many of these studies 

also use between-person designs (e.g., Stanovich & West, 2008), making it hard to 

identify the standing of each individual on rationality and therefore making it difficult to 

compare individuals on the overall construct. 

Measurement theory also dictates that to establish the validity of a construct, it 

must provide discriminant validity evidence and incremental predictive value (Ghiselli et 

al., 1981). However, some studies have been unsuccessful in demonstrating any 

incremental predictive value over previously established constructs such general mental 

ability and decision-making style (Marcus-Blank et al., 2015). Though some validity 

evidence for rationality has begun to accumulate, it is scarce (Dalal & Brooks, 2014) and 

fairly weak. It is likely that rationality is not a distinct construct, needed to predict 

automatic or intuitive thinking processes, but rather that rationality is a skill, a learned 

behavioral domain that requires both declarative and procedural knowledge (VanLehn, 

1996). Therefore, individual differences in rationality may be clarified by studying its 
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relation to knowledge domains and cognitive abilities. Determining antecedents to 

rationality will aid in the development of its nomological network, the establishment of 

discriminant validity, and in the comprehension of how this skill is developed.  

Summary 

In sum, studying previously established individual difference constructs that lead 

to higher performance on rationality assessments could improve our understanding of the 

construct (Dalal & Brooks, 2014; Slaughter & Kausel, 2014). However, in order to 

systematically evaluate individual differences in rationality and understand how they 

interact with situational variables (Appelt, Milch, Handgraaf, & Weber, 2011), a 

theoretical basis for individual differences in rationality needs to be established. Through 

the integration of differential psychology, measurement, and judgment and decision-

making theories, a theoretical basis can begin to be built. The purpose of this study is to 

develop an initial understanding of the nature of individual differences in rationality 

within the context of employee selection by evaluating potential precursors such as 

general mental ability and knowledge. This paper argues that rationality is a skill. 
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Chapter 2: Literature Review 

Dual process models of decision-making have described people’s differences in 

rationality by theorizing two different reasoning systems that act jointly and sometimes 

conflict with one another (Evans & Stanovich, 2013; Kahneman, 2003; Stanovich & 

West, 2000). The first system (i.e., system 1, type 1, heuristics default system) depicts 

how individuals make decisions heuristically by relying on prior knowledge whereas the 

second system (i.e., system 2, type 2, analytical system) depicts how individuals 

effortfully analyze information in order to make a decision (De Neys, 2006, Evans & 

Stanovich, 2013). The heuristic default system is thought to operate quickly and 

automatically whereas the analytical system is thought to be slow and demanding of 

cognitive resources (De Neys, 2006). This paper focuses on heuristic decision-making 

which relies on automatic processes.  

According to theories of bounded rationality (Simon, 1955; 1956) individuals do 

not have access to all the necessary information or the computational capacities to 

process all information, which can help explain why individuals need to use heuristics 

when making selection decisions. Simon (1956) suggested that when individuals process 

information, they need to satisfice rather than optimize due to the limited conditions 

under which the decision must be made. For example, individuals do not have unlimited 

time to make decisions, they have limited knowledge available to them, and the human 

brain has computational shortcomings (e.g., lack of photogenic memory; Gigerenzer & 

Goldstein, 1996). While these conditions exist for all individuals when making decisions, 

there are differences in the extent to which individuals rely on heuristics in the decision-

making process (Bruine de Bruin et al., 2007; Stanovich, 2009; Stanovich & West, 2008).  
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Rationality refers to an individual difference (i.e, characteristic of the decision 

maker) in thinking processes associated with recognizing and overriding cognitive 

heuristics. More specifically, individuals high in rationality are able to recognize when a 

heuristic can be used and use the analytical thinking process to “override” the heuristical 

decision-making process. Little is known, however, about the nature of rationality and 

which individual differences lead to rationality (Del Misser et al., 2010; Parker & 

Fischhoff, 2005). Most rationality research is focused on studying the decision tasks in 

isolation in order to understand systematic deviations from normative standards (Del 

Missier et al., 2010). Many of these studies are between-subject designs, which present 

challenges to the study of individual differences in within-person rationality processes; 

standing on rationality is represented as a dichotomy (avoided vs. succumb to bias) in the 

between-subjects approach. This study aims bring light to the nature of rationality by 

studying its precursors, general mental ability and knowledge.  

The Nature of Rationality  

Some have suggested that rationality is a skill, an acquired aptitude to perform a 

task (Marcus-Blank et al., 2015; Finucane & Guillion, 2010). In this framework, the 

knowledge and experience that an individual acquires over time helps build automatic 

processes (Hastie & Dawes, 2001) and thus leads to the capacity to avoid biases and 

heuristics (Finucane and Gullion, 2010). A skill can provide a foundation for future 

learning and performing a task or set of tasks such as making hiring decisions 

(Ackerman, 1996; Guion, 1998). Stanovich (2009) states that an individual is more likely 

to score low on rationality assessments when he or she lacks the necessary rules or 

strategies (i.e., specific knowledge). Over time, through rehearsal and practice, the rules 
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and strategies are encoded in the working memory and become automatic (Hastie & 

Dawes, 2001). The knowledge and experience that an individual acquires over time helps 

build automatic processes and thus leads to the capacity to recognize and avoid cognitive 

heuristics that lead to biased decisions (Finucane & Gullion, 2010).  

Although several studies have observed consistent performance on decision-

making tasks (e.g., Bröder, 2000; Levin, Gaeth, Schreiber, & Lauriola, 2002; Parker & 

Fischhoff, 2005; Stanovich, 1999; Stanovich & West, 1998; West & Stanovich, 2007) 

and researchers have argued a single factor solution suggests there is an underlying 

decision-making ability (e.g. Blais, Thompson, & Barnksi, 2005; Bruine de Bruin et al., 

2007; Parker & Fischhoff, 2005; Stanovich & West, 1998; Stanovich & West, 2000), 

theoretical and empirical evidence have established that rationality is more malleable 

than an ability. One study indicated that age differences lead to improved managerial 

decision-making, suggesting that these differences in competent decisions might be due 

to the fact that older individuals had more experience in making decisions, gathering 

information, and knowing which information to place value on in the decision-making 

process (Taylor, 1975). Other studies have indicated that aspects of decision-making can 

be learned (Jacobson, et al., 2012; Stanovich & West, 2000). For example, one study 

demonstrated that when decision training is incorporated in instruction in standard 

courses, individuals improve scores on rationality assessments as well as academic 

performance (Jacobson et al., 2012). If rationality is a skill, individuals should be able to 

improve their levels of rationality over time.  

Skill Development. The development of behavioral capacities or skills occurs 

due to the interaction between several situational (e.g., experience) and individual 
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difference factors (Scherbaum et al., 2015). This idea is in accordance with and can be 

supported by differential psychology theories such as Snow’s theory of aptitude (Snow, 

1987; 1992) and Ackerman’s Personality, Intelligence-as-Process, Interests, and 

Intelligence-as-Knowledge (PPIK) theory (1996). Snow’s theory of aptitude states that 

behavioral capacities are developed based on the intersection between the person, 

situational demands, and expertise (Corno et al, 2002; Snow, 1987). Similarly, the PPIK 

theory states that intelligence-as-process (i.e., general mental ability), personality, 

interests, and intelligence-as-knowledge all function interactively which then leads to 

changes in intellectual aptitude, specifically differentiated knowledge structures 

(Ackerman, 1996).  

Accordingly, the development of rationality is influenced by a combination of 

individual differences and situational components, such as the opportunities to gain 

knowledge and experience in employee selection or decision-making. Non-cognitive 

individual differences that influence rationality include personality (e.g., Hilbig, 2008; 

Lauriola & Levin, 2001; Maner et al., 2007; Pallier et al., 2002) and decision-style (e.g., 

Scott & Bruce, 1995; Bruin de Bruin et al., 2007; Phillips, Fletcher, Marks, & Hine, 

2016). With regards to decision-style, some individuals may be more or less risk averse 

when making decisions (Scott & Bruce, 1995). Levin, Gaeth, Schreiber, & Lauriola 

(2002) found that personality traits such as conscientiousness and agreeableness predict 

individual differences in responses to rationality items such as attribute framing effects. 

Oreg & Bayazit (2009) argue that personality traits such as openness to experience 

influence rationality because they explain the extent to which individuals are inclined to 
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apply information or their tendencies to be close-minded and ignore new evidence once 

opinions have been formed.  

Of central importance to understanding the nature of rationality is examining its 

relationship with general mental ability (NRC, 2015). Rationality and general mental 

ability are conceptually similar in that they both involve cognitive processing –the ways 

in which individuals comprehend, analyze, and attend to information to form mental 

representations that can be manipulated, transformed, and stored in the mind for later 

recall (Jensen, 1998). Understanding the relationship between the two constructs has both 

theoretical and practical implications. From a theoretical perspective, any new 

psychological construct should be distinguishable from well-established constructs in 

order to maintain scientific parsimony and to establish the validity of the new construct 

(Cronbach & Meehl, 1955). From a practical standpoint, examining the nomological 

network of rationality can help organizations improve prediction of decision quality and 

workplace performance. Unfortunately, very little is known about how rationality is 

related to general mental ability (Del Missier et al., 2010).  

Though rationality influences performance on cognitive tasks such as decision-

making (Stanovich, 2009), findings are mixed regarding the relationship between 

rationality and general mental ability. Evidence has been presented that rationality is an 

individual difference that captures a cognitive capacity beyond general mental ability 

(Stanovich & West, 2008); on many decision-making tasks, individuals with high 

intelligence perform no different than those with low intelligence (e.g., Parker & 

Fischoff, 2005; Stanovich & West, 1999; Stanovich & West, 2007). Bruine de Bruin et al 

(2007) also found an incremental effect of performance on cognitive bias items on 
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decision-making outcomes, providing evidence that rationality may be distinct from 

general mental ability. Stanovich and West (2008) found that while many thinking biases 

were unrelated to general mental ability, several did correlate highly with general mental 

ability.  

From a theoretical standpoint, rationality is a distinct construct such that 

rationality cannot be considered a cognitive ability. It cannot be considered an ability 

because it does not meet the performance requirements to infer the existence of an ability. 

Factors required to infer the existence of an ability from observed task performance are as 

follows: (1) performance must be relatively stable, (2) assessments of performance must 

meet objective standards, and (3) there must be a degree of generality of the observed 

task (i.e., indifferent to the indicator; Jensen, 1998).  

First, studies have indicated that training on rationality items can improve 

performance over time, providing evidence that performance on these items is not stable 

(Stanovich & West, 2000; Jacobson, et al., 2012). Second, many rationality items cannot 

be scored in an objective manner – the second requirement. For example, “Consistency in 

Risk Perception,” the ability to follow probability rules, is scored by the number of 

logically consistent pairs of judgments (Bruine de Bruin et al., 2007) rather than in a 

“correct” or “incorrect” manner. Last, previous research (e.g., Bruine de Bruin et al., 

2007; Parker and Fischhoff, 2005) has reported several near-zero correlations between 

the same set of decision tasks implying a lack of generality across decision tasks – the 

third requirement. Thus, based on the current observed performance of rationality tasks, 

we cannot presume that rationality as currently defined represents a cognitive ability. 



 28

Alternatively, studying rationality as a skill with general mental ability as its 

antecedent can help clarify the close relationship between the two. Furthermore, 

determining precursors to rationality can increase understanding of the construct and its 

nomological network. Based on the theoretical arguments that rationality is not a 

cognitive ability and empirical findings that one’s standing on rationality can improve 

with acquisition of knowledge (e.g., Jacobson, 2012; Taylor, 1975; Stanovich & West, 

2000), it is proposed that general mental ability and knowledge are precursors to 

rationality. High performance on decision-making tasks occurs when an individual’s 

cognitive abilities and knowledge match the demands of the decision task and 

environment (Finucane et al., 2005). The relationship between the general mental ability, 

knowledge, and rationality will be discussed in more detail below. 

General mental ability & knowledge: Precursors to rationality. General 

mental ability can be defined as a latent trait that represent differences in performance on 

tasks that require an individual to use cognitive functioning to process, understand, and 

manipulate information (Carroll, 1993; Reeve & Bonaccio, 2011). In order to recognize 

and override a heuristic response, individuals need the cognitive capacity to inhibit the 

heuristics response (Stanovich & West 2008; Stanovich et al., 2012). Prior research has 

demonstrated that because inhibiting the heuristic response is so cognitively demanding, 

it is strongly related to general mental ability (Kane & Engle, 2002; Stanovich & West, 

2008). In other words, individuals with higher levels of general mental ability are more 

likely to interrupt and suppress the heuristics response (Stanovich et al., 2012).  

General mental ability is a hierarchical construct made of several broad factors. 

Examination of these broad factors can explain why general mental ability has a direct 



 29

relationship with rationality. Broad factors such as logical reasoning, quantitative 

reasoning, verbal ability, and memory conceptually overlap with the content domain of 

rationality. First, in order to avoid heuristic responses, individuals need have the ability to 

apply rules and properties in order to reach a solution (Stanovich & West, 2008). For 

example, Bruine de Bruin et al. (2007) developed a subscale for their measure of 

rationality that measured an individual’s ability to abide by decision rules when choosing 

a consumer product. By definition, logical reasoning, a factor of general mental ability, is 

one’s ability to apply rules and properties and to discover underlying characteristics that 

govern an issue in order to reach a solution for a given problem (Carroll, 1993; Reeve & 

Bonaccio, 2011).  

Second, individual differences in quantitative abilities are also related to 

rationality (e.g., Del Misser et al., 2012; Bruine de Bruin et al., 2007; Finucane & 

Gullion, 2010; Peters et al., 2006; Peters & Levin, 2008). Quantitative reasoning, another 

broad factor of general mental ability, refers to a person’s ability to analyze mathematical 

information (Carroll, 1993; Reeve & Bonaccio, 2011). Many rationality items require 

participants to understand probabilities or work through other math problems (e.g., base-

rates and conjunction fallacy). This includes one’s ability to understand mathematical 

concepts both inductive and deductive (Carroll, 1993). Thus, if individuals are able to 

reason quantitatively and are able to understand probabilities, they are more likely to 

avoid cognitive heuristics such as framing or anchoring effects because they can process 

the quantitative information (Cokely & Kelley, 2009).  

 Third, good literacy comprehension is also essential to rationality because 

information must be understood before it can be prudently used in a judgment (Finucane 
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et al., 2002). Different interpretations of information or ability to communicate one’s 

reasoning can result in different decisions (Finucane et al., 2002). As such, verbal ability 

– a person’s ability to recognize, interpret, and comprehend words including spelling, 

grammar, and decoding phonetic factors (Carroll, 1993) – is likely highly related to 

rationality. Verbal ability also encompasses an individual’s ability to communicate 

through written and oral expression (Carroll, 1993; Reeve & Bonaccio, 2011). Previous 

studies have shown that one’s ability to comprehend medical labels or charts can 

influence their judgments and decisions to adhere to the prescribed medication usage 

(Parks, Willis, Morrow, Diehl, & Gaines, 1994).  

Lastly, individuals high in rationality are able to recall rules, knowledge, or 

procedures about how to make certain decisions (e.g., sunk costs) from memory 

(Stanovich et al., 2012). As such, short-term & long-term memory, a person’s ability to 

store and recall information for both short and long durations (Reeve & Bonaccio, 2011) 

influence rationality. Previous research has shown that working memory plays an 

important role in the accuracy of probability judgments as it accounts for the number of 

alternatives an individual can evaluate when making decisions (Dougherty & Hunter, 

2003). Working memory predicts performance on bias and heuristic items (e.g., 

Newstead, Handley, Harley, Wright, & Farelly, 2004; Stanovich & West, 2000). 

In sum, general mental ability will be related to observed performance on 

rationality items due to the conceptual overlap and task characteristics of rationality 

items. An individual’s ability to problem-solve, process and manipulate information, 

store and recall information, and respond speedily are all related to rationality. 

 
Hypothesis 1: General mental ability is related to rationality. 
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Differences in reasoning are not solely due to individual differences in general 

mental ability but also due to a limited amount of “mindware” or knowledge available in 

the working memory of the decision-maker (De Neys, 2006; Stanovich et al., 2012). 

Knowledge can be defined as the fact or state of understanding information with 

familiarity (Cattell, 1943; Fleishman, 1967, Jensen, 1998; Reeve & Bonaccio, 2011). It 

reflects the specific facts or concepts that an individual has learned over time. Stanovich 

et al. (2012) argues that the autonomous mind, which is the cognitive structure associated 

with heuristic responses, has access to and retrieves information that has been learned and 

“tightly compiled.” This type of specialized knowledge, according to Stanovich and 

colleagues (Stanovich, 2009; Stanovich et al., 2012), is not assessed on general mental 

ability assessments, which explains the lack of relationship between the two constructs 

that has been observed in some studies.   

Specialized knowledge is important to recognizing and overriding heuristical 

responses. Over time, as individuals become familiar with and have experience in similar 

situations, they are able to identify appropriate responses through practice (Ericcson, 

2008; Stanovich et al., 2012). With even further experience, individuals are able to 

generate responses with diminishing effort (Ericcson, 2008). Previous research has shown 

that deliberate practice can be a determinant of expert and exceptional performance in 

some professions (Corno et al., 2002; Macnamara, Mareau, & Hambrick, 2016). In other 

words, when individuals have constant exposure to a stimulus their responses can become 

habitual and automatic (Weber & Johnson, 2009). Therefore, decisions are likely to 

improve with knowledge and experience.  
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People make better decisions when they have expertise or experience in the 

subject matter. Improvements in a task can occur when an individual is provided with 

feedback and sufficient amount of time to repeat and refine their performance (Ericcson, 

2008). Alternatively, when individuals are required to perform a task in a domain of 

knowledge which is unfamiliar, they are not able to react fast enough or produce 

functional action, which eventually leads to failure (Ericsson, 2008). It is only with 

additional experience they become increasingly able to generate rapid adequate actions 

with diminishing effort and eventually the tasks can become automated. 

Knowledge about judgment and decision-making is also important when making 

hiring decisions. An awareness of the specific logic and probability rules that define 

coherent decision-making can help individuals recognize and avoid heuristics. If an 

individual knew that detailed information tends to be more appealing to humans because 

it conforms to intellectual schemas and mental models stored in their memory (Hastie & 

Dawes, 2001), he or she may recognize when irrelevant information could effect a 

decision. Specifically, the individual would be aware that humans evaluate the 

probability of events happening based on whether it is representative of how the 

information has been stored rather than through simple rules of logic (Tversky & 

Kahneman, 1983). According to Stanovich et al (2012) accumulation of this type of 

knowledge leads to rationality.  

In comparison to ability, which is the capacity to learn, knowledge is the 

information and structures that are acquired or retained. It is also domain-specific 

whereas abilities are quite general. A large body of empirical research has demonstrated 

that individuals are more able gain and store knowledge needed to perform specific tasks 
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if they are higher in cognitive ability (Carroll, 1998; Oswald & Hough, 2012; Reeve et 

al., 2015). General mental ability is the primary determinant of knowledge acquisition or 

the acquisition of any skill (Reeve et al., 2015). General mental ability and knowledge, 

therefore, are likely fundamental determinants of rationality. In order to recognize and 

override the heuristic response, individuals need to have the cognitive capacity to learn, 

store, and recall the necessary mindware that allows the appropriate response (Stanovich, 

2008; Stanovich et al., 2012).  

In sum, rationality is: (1) the result of having the ability to learn new things and 

solve problems (i.e., general mental ability) and (2) the outcomes of learning such as 

acquired knowledge (i.e., developed intellect; crystallized intelligence) which are 

dependent on prior experience (Cattell, 1943; Fleishman, 1967, Jensen, 1998). 

 

Hypothesis 2: Knowledge of job performance predictors and cognitive biases 

mediates the relationship between general mental ability and rationality.  

 

Figure 2 

Theoretical Model  
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Chapter 3: Methods 

Sample 

Recruitment. Five hundred and ninety-six individuals recruited from Amazon’s 

Mechanical Turk (MTurk) participated in the study. MTurk is an online marketplace that 

gives business, developers, and researchers access to “on-demand” workers by posting 

human intelligence tasks for workers to complete in exchange for monetary 

compensation. MTurk was chosen for the current research since its population of workers 

is more socio-economically diverse than traditional undergraduate psychology pool 

participants (Behrend et al., 2011; Casler, Bickel, & Hackett, 2013). For this study, it was 

necessary to include participants that have experience in organizations in order to get a 

range of knowledge and expertise with decision-making in the workplace. Though some 

researchers question the quality of data provided on MTurk, research studies (e.g., Casler 

et al., 2013) have demonstrated that MTurk workers can provide high quality data. 

MTurk was also chosen due to practical constraints such as time and accessibility to large 

organization samples. 

The survey was lengthy (~45 minutes) and thus a low response rate was 

anticipated (Galesic & Bosjnak, 2009). In order to incentivize participants, it was 

explained that they would be provided with a description of their decision-making style 

and be entered in a raffle to win $100 upon completion. See Appendix B for recruitment 

materials. Each participant was also paid $1.25 following completion of the study.  

 Inclusion Criteria. In order to attract individuals who may make decisions in a 

workplace context, the survey was advertised as an investigation of decision-making in 

the workplace. Criteria for participation included that participants be located in the 
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United States and that they had a 90% approval rate (i.e., the percent of completed 

assignments that each participant has had approved by researchers) on the intelligence 

tasks he/she had previously completed. All MTurk respondents that met the criteria were 

allowed to view the survey and decide whether or not to participate. Only the first 800 

MTurk respondents to complete the survey were allowed to receive payment. 

 Sample Characteristics. The final sample contained 596 participants drawn from 

a pool of 500,000 individuals on MTurk. More details regarding the screening of the data 

are available in the results section. The average age was 37.3 years of age, 61.7% of the 

participants were female, 86.2% of participants were Caucasian, and 7.2% reported their 

ethnicity as Hispanic or Latino. Only 16.6% of participants were students (6.9% part-time 

students). A large portion (73.5%) of participants was employed and had at least an 

associate’s degree (67.2%). See Table 2 for a full description of final sample 

demographics. Participants were also asked to report their field of study/occupation. 

Almost 20% of participants were in business. See Table 3 for a full break down of 

occupation. 

 

Table 2 

Participant Demographics 

Demographic 
Variable 

Category Statistics 

Age 
 

    Mean = 37.29 

       SD = 12.25 
Gender Male 37.4% 
 Female 61.7% 
 Transgender 0.8% 
Race White/Caucasian  86.2% 
 Black or African American 5.5% 
 American Indian or Alaskan Native 1.3% 
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 Asian  2.9% 
 Native Hawaiian or Pacific Islander  0.7% 
 Other 3.0% 
 Missing 0.3% 
Ethnicity Hispanic or Latino 

Not Hispanic or Latino 
Other 
Missing 

7.2% 
90.6% 

1.5% 
0.7% 

Student Status Full-time student 9.7% 
 Part-time student  6.9% 
 Not a Student 82.0% 
 Missing 1.3% 
Work Status Full-time employee 55.9% 
 Part-time employee 17.6% 
 Unemployed 15.8% 
 Retired 

Other 
Missing 

5.2% 
5.4% 
0.2% 

Education Less than high school diploma 0.2% 
 High-School diploma  25.2% 
 Associate degree 15.1% 
 Bachelor’s degree 37.4% 
 Master’s degree 12.2% 
 Doctoral degree 2.5% 
 Current undergraduate student 3.4% 
 Current masters-level student 1.3% 
 Current doctoral-level student 0.7% 
 Other 1.8% 
 Missing 0.2% 

 
 
Table 3 

Field of Study 

Field of Study/Occupation Statistics 

Animal Sciences 1.0% 
Architecture 0.3% 
Arts/Entertainment 5.5% 
Business 19.3% 
Construction 0.5% 
Education or Library Sciences 5.0% 
Engineering  3.9% 
Horticulture or Agriculture  0.3% 
Information Technology or Computer 
Sciences 

6.2% 
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Law 2.7% 
Liberal Arts 
Math  
Medical/Healthcare 
Military 

8.2% 
1.2% 
7.6% 
0.2% 

Political Sciences 1.0% 
Sciences (Natural & Physical) 6.2% 
Social Sciences  10.9% 
Missing  20.0% 

 

 

Measures  

 Several measures were included in the survey to test hypotheses. Measures of the 

following constructs were included: general mental ability, knowledge of selection 

decisions, knowledge of decision-making heuristics and biases, rationality, 

conscientiousness, and decision-style. Measurement of each construct is described in 

more detail below. 

General Mental Ability. General mental ability was measured using the 

International Cognitive Ability Resource (ICAR) Sample Test which is compromised of 

16 items developed by Condon & Revelle (2014: http://icar-project.org/). The ICAR 

Sample test was developed as a public domain assessment to be delivered in an online 

platform. The test measures a small number of general mental ability factors, including 

quantitative, verbal, reasoning, and spatial reasoning. The test has shown reasonable 

correlations (i.e, .82 with the Shipley-2) with other general mental ability assessments 

(Condon & Revelle, 2014).  

Knowledge. Both knowledge of selection (e.g., predictors of performance) and an 

understanding of cognitive biases and heuristics could affect performance on the 
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rationality items. Thus, knowledge of each domain was measured. Each measure is 

described below.  

All items were presented to I-O doctoral students to ensure the items capture only 

the basic required knowledge, were not too difficult or too easy for those who practice in 

the field, and captured a range of variance. Items in which doctoral students could not 

answer correctly or were deemed too difficult for the general population were replaced. 

One of the selection items (i.e., What does the acronym “KSAO” stands for?) was 

deemed too difficult and therefore replaced.  Two of the decision-making items were 

replaced. The first question asked participants to indicate the example of confirmation 

bias followed by four scenarios. The second question stated “System 1 works in the 

following manner” follow by four descriptions of thinking processes. Five undergraduate 

students then took the final knowledge tests and were asked to take notes on their 

reactions. Undergraduates were used as a representative of an “average” expertise (i.e., 

they have taken some course on these topics or read books). Following completion, they 

were asked about the difficulty level and their overall reactions. All of them claimed that 

they were moderately difficult. They described some items as easy and for others they 

reported that they only knew some items because they had recently taken a course in 

industrial-organizational psychology, basic psychology or decision-making. See 

Appendix C for a full list of items on the knowledge test. 

Knowledge of personnel selection procedures and predictors. The final selection 

knowledge measure was made up of 10-items (See Appendix C) that were pulled from 

selection chapters of introduction to I-O psychology textbooks (e.g., Landy & Conte, 

2009). Items represent a basic knowledge base of employee selection and included 
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questions about adverse impact, Big Five personality traits, integrity, general mental 

ability, and work samples, for example. High scores represent high levels of knowledge. 

Item analyses were conducted to determine if the items worked as intended. Item 

difficulties, item discriminations, and item variance are recommended for this purpose 

(Crocker & Algina, 2008; Guion, 1998) and are reported in Table 4. Item discrimination 

was calculated by correlating each item with the total score (minus the item) using a point 

biserial correlation. The average item difficulty was .44. Items of medium difficulty are 

typically best (Crocker & Algina, 2008). From that perspective, items were of desirable 

difficulty in order to maximize variance. A couple items (i.e., 1 and 3) had lower than 

desirable difficulty levels. Each item has a low to moderate relationship with the overall 

test score.  

 

Table 4 

Item Statistics for Selection Knowledge Items 

Item (General Content Area) pi ppbis Variance 

1 (Adverse Impact) .12 .19 .10 

2 (Individual Differences) .46 .30 .25 

3 (Personality) .21 .21 .16 

4 (Integrity) .39 .18 .24 

5 (Declarative Knowledge) .63 .31 .23 

6 (Personality) .45 .24 .25 

7 (Interviews) .77 .27 .18 

8 (Work sample) .58 .23 .25 
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9 (Assessment Practices) .46 .37 .25 

10 (Cognitive Ability) .37 .10 .23 

Note. pi = Item difficulty; ppbis = item discrimination  

 

Knowledge of judgment and decision-making. Participants were given a short 

test regarding basic knowledge of decision-making heuristics and biases. The test is made 

up of 5 items that were drawn from sample test items from the GRE Psychology test 

(ETS, 2014) and another 5 items that were drawn from decision-making textbooks. Items 

represent a basic knowledge of the biases and heuristics measured in this study (i.e., 

conjunction fallacy, representativeness, decoy and phantom effects, and sunk costs) 

among other decision-making concepts (e.g., group think). Item difficulty, item 

discrimination, and item variance are reported in Table 5. The average item difficulty was 

.35. Items 2, 4, 5, and 8 had item difficulties lower than desired and consequently lower 

variance. All of the items except item 2 had a low to moderate relationship with the 

overall test score.  

 

Table 5 

Item Statistics for Decision-Making Knowledge Items 

Item (General Content Area) pi ppbis Variance 

1 (Probability Judgments) .55 .35 .25 

2 (Representativeness Heuristic) .14 -.01 .12 

3 (Bounded Rationality) .37 .31 .23 

4 (Availability Heuristic) .09 .14 .08 
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5 (Metacognition) .24 .31 .18 

6 (Groupthink) .38 .35 .24 

7 (Hindsight Bias) .56 .34 .25 

8 (Anchoring Effect) .15 .29 .13 

9 (Framing Effect) .40 .36 .24 

10 (Under/overconfidence) .61 .16 .24 

Note. pi = Item difficulty; ppbis = item discrimination  

 

Rationality. Rationality is conceptualized in this study as the systematic 

capability to recognize and override cognitive heuristics. Biases and heuristics assessed in 

this study were chosen based on their relevance to hiring decisions and their associated 

relationship with general mental ability in prior research and in theory development (e.g. 

Oreg & Bayazit, 2009). Specifically, the conjunction fallacy, the representativeness 

heuristic, attraction effects, and sunk costs all have potential implications for 

understanding decisions in the personnel selection context and have been shown to be 

related to general mental ability. Each will be discussed in more detail later in this 

section. 

The rationality scale was developed for this study by adapting widely studied bias 

and heuristic items. Items were contextualized such that all response options were 

worded as hiring decisions. Also, items were reworded in a within-subjects 

administration as most of the original items were intended for between-subjects research 

designs. Experts in the field of decision-making have encouraged the study of these tasks 

in a within-person design (e.g., Levin, Gaeth, Scheiber, & Lauriola, 2002). By using a 
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within-subjects format for the items, it allows for an estimate of an individual’s standing 

on the continuum of the rationality construct as opposed to simply comparing groups of 

individuals who displayed the bias to those who did not display the specific bias. It also 

allows for all individuals to respond to all conditions of the tasks, which provides an 

enhanced understanding of individuals’ standing on the construct continuum and an 

improved way to compare individuals. The use of within-subject designs paired with the 

measurement of well-established constructs that represent individual differences (e.g., 

general mental ability) can be a useful way to understand decision-making tasks (Levin et 

al., 2002).  

The rationality measure includes a total of 44 items representing four biases and 

heuristics. Specific biases and heuristics measured include the conjunction fallacy (24 

items; Highhouse, 1997; Kahneman & Tversky, 1983), representativeness (10 items; 

Highhouse, 1997; Nisbett, Zukier, & Leley, 1981), attraction effects (4 items; Highhouse, 

1996; Highhouse, 1997), and overconfidence (6 items; Bruine de Bruin et al., 2007). 

Higher scores on all items represent higher rationality (i.e., low susceptibility to cognitive 

heuristics).   

While there were 44 items, the way in which the items were combined and scored 

resulted in 19 items used to create the rationality score (6 conjunction fallacy items, 10 

representativeness items, 2 attraction effects items, and 1 overconfidence item). For the 

conjunction fallacy items, 15 items were distractor items (similar to the original item). 

The following 9 items were scored such that 2 items for each Candidate represented the 

relationship (i.e., greater than or less than) between the conjunction item (e.g., Candidate 

A is artistic and a good manager) and each portion of the conjunction (e.g., Candidate A 
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is good manager and Candidate A is artistic). The attraction effects were scored such that 

each pair resulted in 1 scored item (e.g., Decoy 1 and Decoy 2) that described whether 

the decoy (or phantom) influenced the participants’ choice. Last, the six 

under/overconfidence items resulted in a single item that represented the absolute value 

of the mean confidence level and the percent of correct answers. More information on 

how these scales and items were developed is presented below. 

Evaluation and adapted rationality items. In order to ensure the adapted 

measures capture the intended biases and heuristics many procedures were taken. First, a 

subject matter expert with a Ph.D. in the field of social psychology was asked to review 

and provide detailed feedback. Specifically, the subject matter expert was asked to 

determine how relevant each item was in attempting to measure each corresponding bias 

and heuristic. The items were provided via emailed to the SME and feedback was 

provided over email.  

The subject matter expert stated that overall the general concepts of the heuristics 

were maintained in the hiring context. With regards to the conjunction fallacy items, it 

was noted that the order of the items deviated from the order of the original items. It was 

suggested that the order follow the order of originals items. This change was made. There 

was also concern about the item scale being changed from multiple-choice answer to a 

Likert scale. However, the items were scored in the same manner as the original items. 

This change was not made, however, because it would have decreased the external 

fidelity of the decision-making process. With regards to the representativeness items, two 

points were made. First, it was suggested that all candidates described in the items be of 

the same gender in order to avoid a potential confound. This change was made. One 
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representativeness item had all male candidates and the other had all female candidates. 

Second, it was suggested that the strength of the stereotype be increased for the sales role. 

This change was also made.  

Second, three doctoral-level graduate students were asked to participate in 

cognitive interviews. It was explained that they should complete the rationality items as if 

they were participants in the study. They were then interviewed about each item and their 

cognitive processes in answering the items (See Appendix A for cognitive interview 

guide). They were asked for feedback regarding the overall rationality scale based on 

their scale development experience and knowledge. Participants were also asked about 

the realism of each selection scenario. Revisions such as simplification of wording, 

adding clarification in instructions, and revising manipulations of items were made based 

on comments.  

A focus group was also conducted to evaluate the rationality items. Participants in 

the focus group were research assistants for a decision-making study that also involved 

measurement of cognitive heuristics. To begin the focus group, each participant was 

asked to complete the rationality items individually and then provide an overall reaction 

to the items. The focus group was conducted such that participants answered the first 

item type (i.e., conjunction fallacy) and then responded to a set of questions. The 

participants were also timed to gauge how long the survey would take. This process was 

repeated for each item type. 

Following the completion of each item type, they were asked a series of questions 

(See Appendix A for focus group interview guide). Final items can be found in Appendix 

C. Participants of the focus group were asked about the clarity and conciseness of each 
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item to ensure they understood the intended purpose and instructions of each item. This 

helped ensure that participants interpreted the instructions correctly and that the answer to 

each item was not too obvious. To determine thought processes used when answering 

each item, participants were also asked why they chose a specific candidate. Some focus 

group participants noted that they considered probabilities when answering the 

conjunction fallacy while others explained that they were simply evaluating the candidate 

based on overall subjective judgments. This indicated that the conjunction fallacy items 

were indeed operating similarly to the original items.  

When focus group participants described their reasons for choosing candidates on 

the representativeness items, most of them described that they chose the participant that 

“seemed most like” someone who would have that job. This indicated that the items did 

elicit the representativeness heuristic. When asked about how they choose candidates in 

the decoy and phantom items, participants described the comparison to other candidates 

indicating the items were adapted in a manner that did not change the measurement. 

Participants overanalyzed the sunk cost items and did not consider time spent but rather 

the contribution of each option to the organization. These items did not operate in the 

intended manner and were dropped from the rationality scale.   

 When the focus group participants had finished responding and discussing all 

item types, they were then given a description of the original bias and heuristics tasks and 

asked their input on whether they believe the adapted items indeed captured that 

particular cognitive bias or heuristic. Focus group participants felt that one of the 

representativeness items that described a sales person did not adequately capture a 

stereotype and it was not as clear as the item that described an engineer candidate. The 
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sales candidate item was dropped and replaced with an elementary school teacher. That 

item was then later vetted with doctoral-level students to gauge whether or not they 

thought the description was stereotypical of an elementary school teacher. Item revisions 

were made until the item adequately described the stereotype.  

Following the last round of revisions from comments in the focus group, the final 

draft of the survey was sent to several doctoral-level and undergraduate students and they 

were asked to complete the survey as participants. It was requested that participants kept 

track of the time it took them to complete the entire survey and to take note of any typos 

or aesthetic issues with the survey. The survey took longer than anticipated; some 

participants took up to an hour. It was determined that any non-essential items (e.g., 

qualitative items describing decision processes) needed to be removed to lessen the time 

and prevent potential survey fatigue as much as possible. All items and scales are 

described in detail below. The estimated time for the final survey was 30-45 minutes. 

Conjunction fallacy. The conjunction fallacy is highly relevant to understanding 

hiring decisions. One reason for reliance on heuristics when making employee selection 

decisions is that human beings have the tendency to yield to the appeal of detailed 

information (Highhouse, 1997; Tversky & Kahneman, 1983). Detailed information is 

appealing to individuals because it conforms to intellectual schemas and mental models 

stored in memory (Hastie & Dawes, 2001). A large amount of information and 

knowledge stored in the brain is linked to stories or narrative formats (Hastie & Dawes, 

2011). Thus, people evaluate the probability of events happening based on whether it is 

representative of how the information has been stored (Tversky & Kahneman, 1983). In 

other words, individuals assess the degree of similarity of a sample in terms of how 
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representative it is of information they have stored about that particular population 

(Tversky & Kahneman, 1983). This can cause an individual to violate simple rules of 

logic.  

For example, when detailed information is presented individuals are more likely 

to perceive a combination of events as more likely than a single event (Tversky & 

Kahneman, 1983; Highhouse, 1997). Figure 3 below displays the “Linda” problem in 

which an individual “Linda,” was designed to represent a prototypical active feminist 

(Tversky & Kahneman, 1983, p. 297). In studies using this item, participants are provided 

the description of a fictitious character, Linda, and then a set of occupations and past 

times of which they must rank in order of likelihood. The majority of individuals find it 

more likely that Linda is a feminist bank teller (A&B), even though the specificity 

violates rules of logic (i.e., it is more likely that Linda is one (i.e., A or B) of the two 

rather than both a feminist and a bank teller). 

Figure 3 

Conjunction Fallacy Item (Tversky & Kahneman, 1983, p. 297).  

Linda is 31 years old, single, outspoken and very bright. She majored in philosophy. As a 
student, she was deeply concerned with issues of discrimination and social justice, and 
also participated in anti-nuclear demonstrations. 

  

Response Options:  

Linda is a teacher in elementary school. 
Linda works in a bookstore and takes Yoga classes. 
Linda is active in the feminist movement. (A) 
Linda is a psychiatric social worker. 
Linda is a member of the League of Women Voters. 
Linda is a bank teller. (B) 
Linda is an insurance salesperson. 
Linda is a bank teller and is active in the feminist movement. 
(A&B) 
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The accuracy of judgments made by decision makers in employee selection 

contexts are likely to be similarly influenced by detailed information. Considerable 

information about each candidate is presented to decision makers in the form of biodata 

entered in applications, resumes, interview responses, and standardized assessment 

scores. This allows the decision maker to give excessive and unwarranted attention to 

irrelevant information when making a final choice of whom to hire (Highhouse, 1997).  

Item Adaptation. The 24 items developed to measure the conjunction fallacy were 

based on the Linda problem (Tversky & Kahneman, 1983). Three fictional characters 

were created to represent a job candidate for a manager position. Profiles of each fictional 

candidate were written in the form of a short resume (See Appendix C for all items).  

In order to develop conjunction fallacy items that were high in fidelity to the 

selection context, participants were presented with a scenario prior to answering each 

item. The scenarios were adapted from employee selection decision task items from 

Highhouse (1996). The study participants were instructed to imagine that they are the 

hiring manager of a manufacturing organization and that they need to hire a manager. 

They were told that the human resources department had reviewed over 50 applicants and 

reduced the pool to three prospective candidates. They were presented with a job 

description of a manager that lists a sentence summary of the position and the top core 

responsibilities and duties of a manager (see Appendix C). Item statistics are presented in 

Table 6. All but two of the conjunction fallacy items (item 4 and 6) had very high item 

difficulties. Typically, a medium item difficulty is preferred. However, the low number of 

subjects who did not violate probability logic is consistent with previous research 
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(Kahneman, 2011) that found almost 90% of the current sample succumbing to the 

conjunction fallacy.  

Representativeness. Another example of decision makers’ attraction to detail is 

the tendency to rely on information perceived as familiar, called the representativeness 

heuristic (Anderson & Shackleton, 1990; Highhouse, 1997). Decision makers assume that 

similar stimuli go with other similar stimuli and consequently, when choosing a final 

candidate, the overuse of the representativeness heuristic can be problematic (Highhouse, 

1997) when interviewers hold occupation-specific stereotypes (Jackson, Peacock, & 

Holden, 1982). For instance, if a candidate for a nursing position contains stereotypical 

characteristics of a nurse (e.g., female, caring, altruistic), the hiring manager may be 

more likely to view the candidate as qualified compared to an atypical candidate (e.g., 

male, stoic). One study demonstrated that when choosing a candidate for a management 

position, participants were more likely to choose male candidates (Marlowe, Schneider, 

and Nelson, 1996), suggesting they fell in line with a typical held belief that leaders and 

managers hold characteristics that are more masculine (Schein, Mueller, Lituchy & Liu, 

1996). Another study evaluated selection of graduate students and found that the 

interviewers looked for similar personality traits in all of the applicants (Anderson & 

Schackleton, 1990). 

As with the conjunction fallacy, the representativeness heuristic can lead the 

decision maker to adhere to irrelevant information simply because it fits the stereotype 

(Highhouse, 1997). According to this argument, hiring managers are likely to make a job 

candidate choice based on the similarity judgments between the target and the outcome, 

expressed as the ratio of occupation prototypical information to non-occupation 
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prototypical information. The more non-job-relevant information presented can reduce 

the ratio and therefore likely dilutes the prediction (Highhouse, 1997; Nisbett et al., 

1981). In other words, even if a candidate has features that are predictive of success in the 

position, if irrelevant information is present that makes the applicant seem less 

prototypical, decision makers will perceive the candidate as less likely to be successful in 

that position.  

Item Adaptation. Representativeness items were created for this study based on 

literature discussing the phenomenon (e.g., Highhouse, 1997; Nisbett et al., 1981). Three 

fictional candidates were created for each position. One candidate was written such that 

he or she represented a prototype for the corresponding occupation. The other two 

candidates were written such that that they did not represent typical prototypes. All three 

candidates had backgrounds in alignment with the according position (e.g., education 

degrees for the teacher position). Information across each profile remained constant such 

that each candidate was part of two student organizations, had five positive adjectives 

that described each candidate. Instructions were adapted from the employee selection 

scenario from Highhouse (1996) and followed by a job description of a civil engineer and 

a first grade elementary school teacher. Each job description has a sentence summary of 

each position and the top core responsibilities and duties of each position (See Appendix 

C). Item difficulty, item discrimination, and item variance for each item are presented in 

Table 6. All items medium to high difficulty levels (.30 - .77).  

Attraction Effects. The attraction effects (decoy and phantom) represent a 

situation in which an inferior alternative influences the relative attractiveness of other 

choices in the set (Highhouse, 1996; Huber, Payne, & Puto, 1982; Huber & Puto, 1983). 
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The decoy effect occurs when an inferior alternative candidate is added to the final set 

and changes the preference among the superior candidates (Slaughter, 2007). For 

instance, Highhouse (1996) presented participants with three candidates and depending 

on which decoy (Candidate C) was presented, the likelihood that candidate A was chosen 

changed.  

Consider the two scenarios below in Figure 4. In the first example, the hiring 

manager is most likely to choose Candidate A whereas in the second example, the hiring 

manager is most likely to choose Candidate B. The preference of the hiring manager 

changes based on the information presented about Candidate C. Candidate C is never 

chosen, however, because it is inferior to the other two candidates, but it does influence 

choice between the first two candidates. The attraction effect in this example 

demonstrates the violation of a principle of choice behavior called regularity (Luce, 

1959), which states that the addition of an item should not increase probability of 

choosing an item from the original set (in this case, a candidate). However, decoys (e.g., 

Candidate C) may impact the decision by setting a reference point. In the Hiring Decision 

1 example presented in Figure 4, if Candidate C is used as a reference point, Candidate A 

represents no improvement over C on predictor 1, but an improvement on predictor 2. 

Candidate B represents a decrease on predictor 1 and a larger improvement on predictor 

2. In this example, Candidate A is likely to be more attractive to a hiring manager 

because there is no decrease as in the case of Candidate B.  
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Figure 4 

Example of Attraction Affect Adapted from Highhouse (1996)  

Hiring Decision 1 Predictor 1 Predictor 2 

Candidate A High Average 
Candidate B Average High 
Candidate C High Low 

 

 

Hiring Decision 2 Predictor 1 Predictor 2 

Candidate A High Average 
Candidate B Average High 
Candidate C Low High 

 

Item Adaptation. Items developed to measure the attraction effects were based on 

the decoy effect and phantom effect items from a study conducted by Highhouse (1996). 

See Figure 5 for the original item from Highhouse (1996) that was developed and adapted 

from a realistic case study developed by Breaugh (as cited in Bernardin and Russell, 

1993). First, participants were presented with a scenario about the organization for which 

they were hiring and a job description of a manager. It was then explained that after 

screening over 50 applicants, the list had been reduced to three candidates. Highhouse 

(1996) explained to each participant that for the candidates from which they would 

choose, they each had a work sample rating and a promotability rating. It was further 

explained that for the work sample test, each candidate completed two exercises, an in-

basket exercise and a scheduling exercise, that lasted half of a workday. Each candidate 

was rated on a 9-point scale where 9 represented an excellent candidate. It was also 

explained that the candidates all worked for the organization and therefore each had a 
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promotability rating as a result of an annual performance review. If a candidate received 

the score of 100, it meant they were ready for immediate promotion. For the decoy effect, 

participants were instructed to choose one of the three candidates. For the phantom effect, 

participants were told to imagine that the third candidate (i.e., Doyle) had accepted a 

position elsewhere and therefore they must choose from the first two candidates.  

 

Figure 5 

Original Highhouse (1996) Decoy and Phantom Items 

Targeting Device 
(target) 

Candidate Interview 
Rating 

Promotability 
Rating 

 K. Martin 5 80 
 R. Davis 7 66 
Decoy  (K.Martin) T. Doyle 4 80 
Decoy  (R.Davis) T. Doyle 7 54 
Phantom (K.Martin) T. Doyle 5 90 
Phantom (R. Davis) T. Doyle 8 57 

Note. The first two candidates are presented in every condition. Decoys and Phantoms are 
changed based on the experimental condition. In the two decoy conditions, participants 
are asked to choose one of three candidates. In the two phantom conditions, participants 
are asked to choose from the first two candidates. The presence of a decoy or a phantom 
changes the reference point the decision maker uses and thereby changes the final 
decision. For example, participants succumbing to the attraction effect will choose 
K.Martin in the first decoy condition given T. Doyle has the same Promotability Rating 
and therefore is used as a reference point.  
 

 

In order to adapt these items to a within-person design, all four items needed to be 

presented to each candidate. Therefore, the items needed to be altered such that the 

participant did not perceive he or she was receiving the same item with varying 

manipulations. Similar instructions were given to each candidate such that participants 

were presented with the same scenario about the organization for which they were hiring 

and the same job description of a retail associate/sales person for each set of candidates. 
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The job description of a retail associate listed has a sentence summary of the position and 

the top core responsibilities and duties of the position (See Appendix C). 

The scenario then explained that after screening over 50 applicants, the list had 

been reduced to three candidates. In the first item, the scenario explained that the three 

applicants were required to list their experience in number of years (9 years = excellent 

experience) and were administered a test of conscientiousness (100=highly 

conscientious). In the second item, the scenario explained that the three applicants were 

required to list a reference that was contacted to provide a rating (rating of 9 = strongly 

recommend) and were administered an integrity test (100=high integrity). In the third 

item, the scenario, explained that each candidate went through a three hour semi-

structured interview (rating of 9 = excellent interview score) and were administered a 

cognitive ability test (100=high cognitive ability). In the last item, the scenario explained 

that each applicant took a job knowledge test (9= excellent job knowledge) and a work 

sample test (100 = excellent score). The actual numbers associated with each predictor 

did not vary from Highhouse’s (1996) original items as research (Bonaccio & Reeve, 

2006) has shown that the relative variability can elicit a decoy effect.  

Furthermore, since decision makers make choices based on their beliefs about the 

importance of each predictor (Bonaccio & Reeve, 2006) the relative importance of each 

predictor was held constant in their placement on the item. That is, for every predictor 

pair, the predictor listed second (i.e., conscientiousness, integrity, cognitive ability, and 

work sample) is always more predictive than the first (i.e., job experience, reference 

rating, interview rating, and job knowledge) according to meta-analytic evidence 
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(Schmidt & Hunter, 1998). The decoy and phantom items had .24 and .64 difficulty. Item 

discrimination was low for both items. See Table 6 for all item statistics. 

Under/overconfidence. Under/overconfidence assesses how well participants are 

able to recognize the extent of their own knowledge (Bruine de Bruin et al., 2007). 

Under/overconfidence is important when making hiring decisions because hiring 

managers should be aware of how much they know not only about the candidate but also 

about which knowledge, skills, abilities, and other characteristics (e.g., personality) are 

predictive of performance. Due to overconfidence in knowledge about predictors of 

performance, the hiring manager may choose a candidate with a degree from a 

prestigious university and low general mental ability score over a candidate with a degree 

from a lesser known university and a high general mental ability score. However, prior 

research on predictors of job performance (e.g., Schmidt & Hunter, 1998) suggests that 

the candidate with the higher general mental ability score is more likely to be successful 

on the job. Therefore, the candidate with the higher general mental ability scores should 

be the preferred choice.  

Item Adaptation. Items developed to measure the under/overconfidence bias were 

adapted from the Adult-Decision Making Competence (A-DMC) scale developed by 

Bruine de Bruin et al. (2007). In the A-DMC respondents were presented with a set of 

true-false statements that were created from the various versions of the Complete Idiot’s 

guides on topics such as finances and health (Bruine de Bruin et al., 2007). Following 

each statement, participants indicate their level of confidence in the accuracy of their 

answer using a scale from 50% (just guessing) to 100% (absolutely sure). Scores on this 

assessment are scored such that under/overconfidence represents the absolute difference 
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between their mean confidence and the percent of correct answers across items (Bruine 

de Bruin et al., 2007).  

Under/overconfidence items on the rationality scale developed for this test were 

similar such that the total score represents the absolute difference between the 

participant’s mean confidence and the percent of correct answers across items. Instead of 

using items from irrelevant knowledge domains (e.g., health), accuracy was determined 

based on whether they provided the correct answer for the decoy and phantom items. The 

“correct” answer represented the candidate with the highest score on the most predictive 

construct (e.g., cognitive ability). The confidence response scale was identical to that 

used in the A-DMC. The single under/overconfidence had low variance (see Table 6).  

 

Table 6 

Rationality Items – Difficulty, Item Discrimination, & Variance 

Item pi ppbis Variance 

Conjunction Fallacy    

1 .66 .14 .22 

2 .04 .18 .04 

3 .03 .02 .03 

4 .58 .21 .24 

5 .03 .08 .03 

6 .38 .14 .24 

Representativeness    

1 .60 .20 .24 
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2 .30 .02 .21 

3 .73 .15 .20 

4 .52 .43 .25 

5 .52 .43 .25 

6 .77 .10 .18 

7 .61 .16 .24 

8 .65 .26 .23 

9 .61 .34 .24 

10 .61 .38 .24 

Attraction Effects    

1 .62 .04 .24 

2 .24 .04 .19 

Under/overconfidence    

 _ _ .02 

Note. See Appendix C for full list of items. 

 

Cognitive Reflection Test. The Cognitive Reflection Test (CRT; Frederick, 2005; 

Toplak, West, & Stanovich, 2014) was designed to measure an individual’s tendency to 

override an incorrect intuitive response (i.e., system 1 response) and engage in a 

controlled analytical thinking process in order to obtain the correct answer (i.e., system 2 

response). In other words, the CRT assesses one’s susceptibility to cognitive heuristics. 

Prior research (Toplak, West, & Stanovich, 2011) has indicated that the CRT is a better 

predictor of performance on rational thinking tasks (e.g., common heuristics items) than 
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general mental ability. Thus, the CRT was included as a measure of rationality. Including 

the CRT will allow for another manner in which the measure of rationality developed for 

this paper can be evaluated. That is, the two measures should be correlated highly if they 

are measuring the same construct.   

The CRT is composed of 7 items that are designed to have both an obvious but 

incorrect answer and a correct answer. The questions are left open-ended. An example is, 

“If John can drink one barrel of water in 6 days, and Mary can drink one barrel of water 

in 12 days, how long would it take them to drink one barrel of water together? _____ 

days.” For this particular question, the correct answer is 4 days, but the obvious, intuitive 

answer is 9.  

Control Variables. Other individual difference constructs such as personality and 

decision-making style can influence performance on rationality tasks (Phillips et al., 

2016). Therefore, in order to understand and isolate the effects of general mental ability 

and knowledge, conscientiousness and decision-making styles were measured as control 

variables.  

Conscientiousness. Prior research (e.g., Soane & Chmiel, 2005; Musch, 2003) 

has demonstrated that conscientiousness can influence one’s ability to resist cognitive 

heuristics. Conscientiousness is also an important predictor of performance across a wide 

array of jobs (Schmidt & Hunter, 1998). Therefore, conscientiousness was included as a 

control measure.  

Conscientiousness was measured using the 20-item scale of the five-factor 

personality model from the International Personality Item Pool (Goldberg, 1999; 

Goldberg et al., 2006). The response scale consisted of a five-point Likert scale (1 = 
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strongly disagree to 5 = strongly agree). An example item of the conscientiousness scale 

is, “I am always prepared.”  

Decision-Style. Previous studies have also demonstrated that decision-style can 

predict performance on cognitive ability tasks (Bruine de Bruin et al., 2007; Oreg & 

Bayazit, 2009; Phillips et al., 2016). Therefore, decision-style was included as a control 

variable.  

Decision-making style was measured using the General Decision Making Style 

(GDMS) scale developed by Scott and Bruce (1995). The scale contains 25 items 

(response options are on 5-point Likert scale) and measures five different dimensions of 

decision style: rational, intuitive, spontaneous, dependent, and avoidant. An example item 

is “I make decisions in a logical and systematic way.” All five styles were measured in 

order to provide feedback to participants as an incentive. However, only the rational, 

intuitive and spontaneous styles were included as control variables. The dependent style 

measures one’s tendency to rely on others. Providing that this survey was an independent 

task, that style was not deemed relevant. The avoidance decision-style measures one’s 

tendency to put off decisions as long as possible. This was also deemed not relevant for 

the particular task at hand, as the decision tasks were designed to be completed 

immediately.  

Demographics. Age, race, gender, and ethnicity were measured. Participants 

were also asked information about their highest level of education (e.g., B.A., Ph.D.) and 

employment status (e.g., full-time, part-time). They were asked to list their field of study 

(e.g. management, education, engineering).  
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Procedure  

As mentioned above, participants were recruited through the Amazon Mechanical 

Turk (MTurk) platform. The survey was administered using the Qualtrics survey 

program. Informed consent was obtained prior to beginning the survey. No signature was 

required, as participation in the survey implied consent (see Appendix D). When the 

participants finished the survey, they were provided with their dominant decision style 

(i.e., the style in which they scored the highest). They were then provided with a code to 

enter in MTurk indicating that they had completed the survey and therefore could obtain 

compensation. Following the code, the participant was given the choice to enter the 

raffle. If the participant chose to enter the raffle, he or she was directed to another 

Qualtrics survey with a single question asking for their email address. The participants 

were directed to another survey in order to keep their email address (i.e., a direct 

identifier) separate from their survey responses. Participants were informed that if they 

entered their email address, it would in no way be connected to their responses. Of the 

800 individuals that participated in the research study for compensation, 788 chose to 

enter the raffle. Once the survey was closed and all participants received compensation, 

the winner of the raffle was drawn. The winner was notified via email and sent an 

electronic gift card to Amazon for $100. The final sample for data analysis purpose was 

596. Data screening will be discussed further in results section. 
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Chapter 4: Results 

 Data Screening  

The quality of the data was examined in several ways. In total, there were 1,179 

individuals who participated in the survey. However, many did not complete the entire 

survey. Data was sorted by those who received an MTurk code (indicating they finished 

the survey); 800 individuals received an MTurk code. However, it was possible that some 

participants completed the survey even though they did not receive an MTurk code. This 

may have been the case if a participant did not “submit” their results by clicking on the 

next button after the last section of the survey. The remaining 379 who did not receive a 

code were manually examined to determine how much of the survey they completed. The 

participants that did not complete the survey (n=363) were removed; 16 individuals did 

complete the survey but did not receive a code. Two attention-checking items were 

included to gauge effort and attention when responding. One item was an instructed item 

(e.g., choose option E regardless of the correct answer) and the second item was a bogus 

item (e.g., I rely on advice from aliens when making decisions). DeSimone, Harms, & 

DeSimone (2015) suggested, in their paper on best practices for screening data, that 

individuals who endorse a bogus item should be flagged for having potentially 

untrustworthy data. Therefore, individuals who did not pass both attention-checking 

items (n=166) were removed.  

Response time was also used as an indicator of insufficient effort based on the 

best practices put forth by DeSimone et al. (2015). The average time spent on the survey 

was 41.10 minutes with a standard deviation of 19.65. The most time spent was 2 hours 

and 6 minutes and the minimum time spent was 5 minutes. Individuals that responded too 
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quickly were removed. DeSimone et al., (2015) suggested that if the individual responded 

faster than 2 seconds per item he or she should be screened out. Given that cognitive 

ability and other more cognitively taxing items were included in the survey, a 

conservative approach to determine appropriate response time was used such that any 

individual who took less than 5 seconds on average per item was removed. Accordingly, 

participants that responded in less than 15 minutes (n=53) were removed from the 

dataset. A sample of 596 respondents remained for analysis.  

The 596 useable responses were examined to determine the extent of missing 

data. Using listwise deletion, based on all variables in the data, there were 581 valid cases 

(97.5%). There were 15 excluded cases, which results in 2.5% missing data. Therefore, 

we did not need to handle missing data by imputation because there was less than 5% of 

the data missing (Kline, 2011). 

The assumptions of normality, linearity, homoscedasticity, multicollinearity were 

tested using SPSS Version 23. The assumption of normality was tested by examining the 

distribution of the data (see Table 7); skewness (< |3|) and kurtosis (< |8|) were reviewed 

and histograms were visually inspected. The assumption of normality was met. The 

assumption of linearity and homoscedasticity were examined by reviewing scatter plots 

for each variable. No nonlinear relationships were observed and therefore linearity was 

assumed. The variance around the residuals of the regression line were the same for all 

levels of each variable so homoscedasticity was met. Multicollinearity was assessed by 

examination of the correlation matrix, tolerance, and VIF using recommendations put 

forth by Kline (2011). The multicollinearity assumption was met. The data was also 

examined to determine if there were any outliers. Univariate and multivariate outliers 
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were assessed by examination of z-scores, histograms, and Mahalanobis distance. No 

outliers were found. 

Descriptive Statistics, Correlations, & Reliabilities  

 Descriptive statistics for all study variables are shown in Table 7. Correlations for 

all study variables can be found in Table 8. The strength of each correlation was 

described using two-tailed 95% confidence intervals. General mental ability was 

moderately correlated with selection knowledge (r = .30) and decision-making 

knowledge (r = .43). Rationality and general mental ability were not related (r = .05), 

contrary to what was expected. However, general mental ability was positively correlated 

with some of the rationality scales such as the conjunction fallacy (r = .30) and 

under/overconfidence (r = 11), indicating that individuals with higher levels of general 

mental ability were more likely to avoid the use of those specific cognitive heuristics. 

Rationality was not correlated with selection knowledge (r = .01) nor was it correlated 

with decision-making knowledge (r = .07), contrary to expectations. The conjunction 

fallacy was low-to-moderately correlated with selection knowledge (r = .18) and 

decision-making knowledge (r = .25). The attraction effect was negatively correlated 

with selection knowledge (r = -.12) and decision-making knowledge (r = -.09). 

Under/overconfidence had a low correlation with selection knowledge (r = .11) and was 

not correlated with decision-making knowledge (r = .04). Representativeness was not 

correlated with selection knowledge or decision-making knowledge. Rationality was not 

correlated with the CRT (r = .00). The CRT was, however, highly correlated with general 

mental ability (r = .56).  
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Estimates of internal consistency reliability (i.e., coefficient alpha) for all 

variables can be found in Table 8. All variables had acceptable reliability coefficients 

except both knowledge variables. Reliabilities are not reported for rationality variables 

because it has been argued that rationality is a skill and a review of the correlations (see 

Table 5) provided evidence that all aspects of the construct are not related to one another. 

Based on this evidence, measures of internal consistency are not appropriate. Prior 

research has also described rationality as a skill (Marcus-Blank et al., 2015) and results of 

previous studies support this notion with non-significant relationships between various 

rationality scales and low reliabilities (e.g., Blacksmith, Behrend, Dalal, & Hayes, 2016; 

Bruine de Bruin et al., 2007).  

 

Table 7 

Descriptive Statistics (N=596) 

 Mean SD Min Max Skewness Kurtosis 

General Mental Ability 7.75 3.47 0.00 16.00 0.27 -0.64 

Rationality 9.32 2.49 2.85 15.90 -0.13 -0.31 

Conjunction Fallacy 1.73 1.02 0.00 6.00 0.20 0.25 

Representativeness 5.91 2.15 0.00 10.00 -0.29 -0.28 

Attraction Effects 0.86 0.65 0.00 2.00 0.14 -0.66 

Over/Under Confidence 0.83 0.15 0.00 1.00 -1.77 4.68 

Knowledge – Selection/Hiring 4.42 2.05 0.00 9.00 0.00 -0.67 

Knowledge – Decision-making 3.49 2.03 0.00 9.00 0.35 -0.59 

Cognitive Reflection Test 2.35 1.88 0.00 6.00 0.44 -0.96 

Conscientiousness 4.03 0.62 1.10 5.00 -0.73 1.42 

Decision Style - Rational 4.14 0.58 1.00 5.00 -0.73 1.52 
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Decision Style - Intuitive 3.42 0.83 1.00 5.00 -0.52 -0.08 

Decision Style - Dependent 3.26 0.80 1.00 5.00 -0.35 0.02 

Decision Style - Avoidance 2.37 1.03 1.00 5.00 0.52 -0.59 

Decision Style – Spontaneous 2.45 0.82 1.00 5.00 0.54 -0.07 



 66

Table 8 

Descriptive Statistics, Reliabilities, and Correlations between Study Variables 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1. General Mental Ability 0.78                             

2. Rationality 0.05                            

3. Conjunction Fallacy 0.30 0.42                         

4. Representativeness -0.04 0.89 0.03                       

5. Attraction Effects -0.17 0.24 -0.07 0.04                     

6. Under/overconfidence 0.11 -0.07 0.00 -0.05 -0.36                    

7. Knowledge – 
Selection/Hiring 

0.30 0.01 0.18 -0.04 -0.12 0.11 0.55                 

8. Knowledge – Decision-
making 

0.43 0.07 0.25 -0.01 -0.09 0.04 0.47 0.59              

9. Cognitive Reflection Test 0.56 0.00 0.25 -0.07 -0.18 0.07 0.28 0.40             

10. Conscientiousness -0.05 -0.08 -0.08 -0.04 -0.01 -0.04 -0.03 -0.08 -0.06 0.95           

11. Decision Style - Rational 0.13 -0.01 -0.03 0.01 0.00 -0.01 0.14 0.11 0.07 0.49 0.82         

12. Decision Style - Intuitive -0.23 -0.02 -0.14 0.03 0.04 0.05 -0.14 -0.18 -0.28 0.00 -0.16 0.87      

13. Decision Style - Dependent 0.11 0.05 0.14 -0.01 -0.03 0.02 0.04 0.07 -0.01 -0.11 0.07 0.01 0.81     

14. Decision Style - Avoidance 0.00 0.06 0.08 0.03 0.00 -0.02 -0.01 0.07 -0.02 -0.56 -0.27 0.16 0.34 0.90   

15. Decision Style – 
Spontaneous 

-0.14 0.06 -0.02 0.07 0.03 -0.04 -0.13 -0.12 -0.08 -0.29 -0.47 0.44 0.03 0.34 0.84 

Note. Reliabilities are listed on the diagonal. Rationality scales do not have reliabilities because they were treated as an index/observed 

variable. Bolded correlations have 95% two-tailed confidence intervals that do not include 0.
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Testing the Mediation Model  

 Structural equation modeling was used to evaluate the mediation hypothesis that 

the relationship between general mental ability and rationality is mediated by knowledge. 

When evaluating a mediation hypothesis, one can use either regression or structural 

equation modeling (MacKinnon et al., 2012). The benefit of using structural equation 

modeling, however, is that it can account for measurement error by modeling latent 

variables (MacKinnon et al., 2012). Modeling latent variables in mediation analysis is 

important because unreliability of a measure can affect the results such that size of the 

mediated effect is reduced while the direct effect is increased (MacKinnon, 2008). 

Therefore, the use of latent variables can improve the accuracy of the observed mediated 

effect (MacKinnon, 2008).  

All structural models were run using the R Project Version 3.1.3 with the Lavaan 

package 0.5-17. Prior to running the full structural models, measurement models were 

specified and tested for fit. Following that, structural models were specified according to 

the theoretical models. First, a full mediation model and partial mediation model were 

tested using selection knowledge as the mediator (see Figure 6 and Figure 7). Second, a 

full mediation model and partial mediation model were tested using decision-making 

knowledge as the mediator (see Figure 8 and Figure 9). Last, a full mediation model and 

partial mediation model were tested using both decision-making and selection knowledge 

as mediators (see Figure 10 and Figure 11). All six models were also replicated with the 

inclusion of the four control variables: conscientiousness, rational decision style, intuitive 

decision style, and spontaneous decision style (see Figure 10 and Figure 11). Control 

variables were treated as exogenous variables with paths to rationality. 
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Figure 6 

Full Mediation Model – Selection Knowledge 

 

 

Figure 7 

Partial Mediation Model – Selection Knowledge 

 

 

 

Figure 8 

Full Mediation Model – Decision-Making Knowledge  
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Figure 9 

Partial Mediation Model – Decision-Making Knowledge 

 

 

Figure 10 

Full Mediation Model – Selection & Decision-Making Knowledge 
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Figure 11 

Partial Mediation Model – Selection & Decision-Making Knowledge 

 

 

Model fit was assessed using recommendations put forth by Hu and Bentler 

(1999). The Root Mean Square Error of Approximation (RMSEA), the Comparative Fit 

Index (CFI), and the Standardize Root Mean Squared Residual (SRMR) were reported 

for parsimonious, incremental fit, and absolute fit, respectively. These values were also 

reported in conjunction with χ2 significance testing. Models were also compared to each 

other to determine which model had the best fit using χ2 difference tests. 

Measurement Models. Prior to testing the structural model that specifies 

relationships between latent variables, measurement models must be examined (James, 

Mulaik, & Brett, 1982; Schumacker, & Lomax, 2010). All measurement models were 

tested using the R Project Version 3.1.3 with the Lavaan package 0.5-17. First, the 
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measurement models provide an assessment of the convergent and discriminant validity 

of the latent variables. Second, an evaluation of the measurement model ensures that the 

observed indicators are adequately capturing the latent constructs. If the observed 

indicators do not adequately measure the construct, testing of the structural model may be 

meaningless. Thus, the measurement models of all latent variables were tested. 

Confirmatory factor analysis was conducted to ensure proper measurement of the latent 

factors included in the model. These latent factors were general mental ability, 

knowledge, conscientiousness, and decision-styles. A measurement model in which all 

study variables were allowed to covary was also tested.  

As mentioned previously, rationality is defined as a skill. Specifically, rationality 

is an acquired aptitude to perform a task. Acquired aptitudes include knowledge and 

experience (e.g., practice of completing the task previously). The aptitudes can also 

interact with individual differences to explain development of the skill (Scherbaum et al., 

2015). Thus, rationality in the statistical model is treated as an observed variable as 

opposed to a latent variable. In latent variable structural equation modeling, the general 

goal of confirmatory factor analysis is to explain the observed covariances of the 

manifest indicators (Kline, 2013). That is, the latent constructs are modeled as the causes 

of the manifest indicators. In these types of models, measurement error is represented at 

the manifest indicator level.  

Furthermore, the set of manifest indicators of the latent construct should be 

positive and at least moderately high in magnitude; the model makes the assumption that 

the manifest indicators are interchangeable. That is, the manifest indicators can be 

substituted for one another without appreciably affecting construct measurement. 
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However, these assumptions are not always appropriate for every construct. This is the 

case with rationality. This study along with previous studies (e.g., Blacksmith et al, 2016; 

Bruine de Bruin et al., 2007) did not find consistent positive relationships between 

rationality scales. Thus, there is empirical evidence to support the notion that these 

rationality scales (cognitive heuristics) are not interchangeable (i.e., indifference of the 

indicator) from one another. Rationality, therefore, was treated as an observed variable 

instead of a latent variable.    

General Mental Ability. The measurement model tested in this study is 

represented in Figure 12. Following suggestions and practices of the test developers 

(Condon & Revelle, 2014) a hierarchical model of general mental ability was modeled. 

These broad factors included spatial ability, fluid reasoning, and crystalized ability 

(Condon & Revelle, 2014). This measurement model fit well. The CFI (.95), RMSEA, 

(.03), and SMSR (.04) all met cut-off standards recommended by Hu and Bentler (1999). 

All model fit indices are reported in Table 9. 
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Figure 12 

General Mental Ability Measurement Model 

 

 

Knowledge. Measurement models for selection knowledge and decision-making 

knowledge are presented in Figure 13 and Figure 14, respectively. Both models had 

respectable fit indices, meeting two (i.e., RMSEA ≤.06, SMSR ≤.08) of the three cut-off 

recommendations suggested by Hu and Bentler (1999). This indicates both selection 

knowledge and decision-making knowledge had good model fit. All model fit indices are 

reported in Table 9. 
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Figure 13 

Selection Knowledge Measurement Model 

 

 

Figure 14 

Decision-Making Knowledge Measurement Model 
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Conscientiousness. The measurement model for conscientiousness is represented 

in Figure 15. Schumacker and Lomax (2010) recommend that only a few good indicators 

of the latent variable should be used for SEM. The use of too many manifest indicators 

can increase the degrees of freedom and cause model fit problems (Schumacker & 

Lomax, 2010). As such, only the positively worded items of conscientiousness (items 1 to 

10) were used in the measurement model in order to ensure good fit The model had good 

fit. Both the CFI and the SMSR met the recommended cut-off values suggested by to Hu 

and Bentler (1999): CFI = .95 and SMSR = .04. All model fit indices are reported in 

Table 9. 

 

Figure 15 

Conscientiousness Measurement Model 

 

 

Decision Styles. The measurement models for rational, intuitive, and spontaneous 

decision styles are represented in Figure 16. Each of the models had good fit with at least 
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two of the fit indices meeting the Hu and Bentler’s (1998; 1999) recommended cut-off 

values. All model fit indices are reported in Table 9. 

 

Figure 16 

Decision Style Measurement Models 

 

 

Overall Measurement Model. The last measurement model that was tested was 

one in which all latent variables (i.e., general mental ability, knowledge, 

conscientiousness, and decision-styles) were allowed to covary. The overall measurement 

model provided respectable data model fit indices: CFI = .90, RMSEA = .03, and SRMR 

= .05. All model fit indices are reported in Table 9. 
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Table 9 

Measurement Model Fit Indices 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. df= degrees of freedom; CFI = Comparative Fit Index, RMSEA = Root Mean Square of Approximation; SMSR =  
Standardized Root Mean Square Residual. Cut-off values are based on Hu and Bentler’s (1998; 1999) recommendations.  
Bolded values represent fit indices meeting or exceeding cut-off recommendations. The overall model includes all latent  
variables used in SEM mediation models.   

 

Model Χ2 df Χ2/ df p-value CFI AIC BIC 
RMSEA 
(95% CI) 

SMSR 

Cut-off Values    >0.05 ≥0.95   ≤0.06 ≤0.08 

General Mental Ability 171.05 101 1.69 0.000 0.95 10510.03 10663.69 0.03 (0.03, 0.04) 0.04 

Knowledge – Selection 52.55 35 1.50 0.030 0.93 7303.59 7391.40 0.03 (0.01, 0.04) 0.04 

Knowledge – Decision-making 66.34 35 1.90 0.001 0.91 6512.07 6599.87 0.04 (0.02, 0.05) 0.04 

Conscientiousness 178.79 35 5.11 0.000 0.95 11769.58 11856.70 0.08 (0.07, 0.10) 0.04 

Decision Style – Rational 8.28 5 1.66 0.141 0.99 5905.26 5948.99 0.03 (0.00, 0.07) 0.02 

Decision Style – Intuitive 18.21 5 3.64 0.003 0.99 7029.03 7072.83 0.07 (0.03, 0.10) 0.02 

Decision Style – Spontaneous 22.25 5 4.45 0.000 0.99 7312.68 7356.43 0.08 (0.05, 0.11) 0.02 

Overall Measurement Model 2742.48 1745 1.57 0.000 0.90 52257.31 52887.88 0.03 (0.03, 0.03) 0.05 
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Structural Equation Model. All structural models were tested using the R 

Project Version 3.1.3 with the Lavaan package 0.5-17. Bootstrapping was used to obtain 

parameter estimates and confidence intervals. As previously mentioned, multiple models 

were tested and compared. First, a full mediation model and partial mediation model 

were tested using selection knowledge as the mediator (see Figure 6 and Figure 7). 

Second, a full mediation model and partial mediation model were tested using decision-

making knowledge as the mediator (see Figure 8 and Figure 9). Lastly, a full mediation 

model and partial mediation model were tested using both decision-making and selection 

knowledge as mediators (see Figure 10 and Figure 11). Model fit indices for all models 

are reported in Table 10. The fit of each model (i.e., absolute, parsimonious, and 

incremental fit) was assessed using recommendations put forth by Hu and Bentler (1999). 

Models were also evaluated using Χ2 significance testing. 

MacKinnon et al. (2012) state that the ideal method of evaluating a mediation 

model includes estimates of the mediated effect (i.e., indirect effect) as well as associated 

confidence intervals. The indirect effect reflects how much a one-unit change in general 

mental ability affects rationality indirectly through knowledge (MacKinnon, 2008). Thus, 

indirect effects (along with direct and total effects) were also evaluated. Bootstrap 

estimates of the mediated effect (i.e., using the bootstrapped distribution of estimates at 

the 2.5th and 97.5th percentiles) were obtained and evaluated to determine effect sizes and 

the dependability of the effect size. Confidence intervals are important when evaluating a 

mediation model because they include the potential error of the estimate of the mediation 

effect by providing a range of values for the estimate rather than a single estimate 
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(MacKinnon, 2008). Table 11 provides estimates of the mediated effects along with the 

confidence intervals.  

Given that the full mediation model and partial mediation model are nested, the Χ2 

difference test can be conducted. There was no significant difference (ΔΧ2 = .86, Δdf = 1, 

p= .35) between the full mediation and partial mediation selection knowledge models. 

Regarding the models with the decision-making knowledge as the mediator, there was 

not a significant difference (ΔΧ2 = .03, Δdf = 1, p= .86) between the full mediation and 

partial mediation decision-making knowledge models. With regards the model that 

included both types of knowledge as mediators, there was no significant difference (ΔΧ2 

= .03, Δdf = 1, p= .86) between the full and partial models.  

Models that included the control variables were also compared. There was no 

significant difference (ΔΧ2 = .21, Δdf = 1, p= .65) between the full mediation and partial 

mediation selection knowledge models that included control variables. Regarding the 

models with the decision-making knowledge as the mediator, there was not a significant 

difference (ΔΧ2 = .13, Δdf = 1, p= .72) between the full mediation and partial mediation 

decision-making knowledge models that included control variables. With regards the 

model that included both types of knowledge as mediators, there was no significant 

difference (ΔΧ2 = .12, Δdf = 1, p= .73) between the full and partial models that included 

control variables.  
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Table 10 

Mediation Model Fit Indices 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. df= degrees of freedom; CFI = Comparative Fit Index, RMSEA = Root Mean Square of Approximation;  
SMSR = Standardized Root Mean Square Residual. Cut-off values are based on Hu and Bentler’s (1998; 1999)  
recommendations. Bolded values represent fit indices meeting or exceeding cut-off recommendations. Control  
variables include Conscientiousness, Rational Decision Style, Intuitive Decision Style, and Spontaneous Decision Style. 

 

Model Χ2 df Χ2/ df p-value CFI AIC BIC 
RMSEA 
(95% CI) 

SMSR 

Cut-off Values    >0.05 ≥0.95   ≤0.06 ≤0.08 

Knowledge – Selection          

Full Mediation 417.84 320 1.31 0.000 0.94 20516.40 20771.03 0.02 (0.02, 0.03) 0.04 

Partial Mediation 416.98 319 1.31 0.000 0.94 20517.54 20776.56 0.02 (0.02, 0.03) 0.04 

Knowledge – Decision-Making          

Full Mediation 442.81 320 1.38 0.000 0.93 19664.00 19918.63 0.03 (0.02, 0.03) 0.04 

Partial Mediation 442.78 319 1.39 0.000 0.93 19665.97 19924.99 0.03 (0.02, 0.03) 0.04 

Knowledge – Selection & Decision-
Making 

  
 

      

Full Mediation 874.49 623 1.40 0.000 0.90 26817.46 26914.70 0.03 (0.02, 0.03) 0.04 

Partial Mediation 874.46 622 1.41 0.000 0.89 26819.43 27175.04 0.03 (0.02, 0.03) 0.04 

Models with Control Variables          

Knowledge – Selection          

Full Mediation 2105.20 1256 1.68 0.000 0.91 49024.82 49551.74 0.04 (0.03, 0.04) 0.05 

Partial Mediation 2104.99 1255 1.68 0.000 0.91 49026.61 49557.85 0.04 (0.03, 0.04) 0.05 

Knowledge – Decision-Making          

Full Mediation 2062.47 1256 1.64 0.000 0.91 48223.06 48749.97 0.03 (0.03, 0.04) 0.05 

Partial Mediation 2062.34 1255 1.64 0.000 0.91 48224.92 48756.16 0.03 (0.03, 0.04) 0.05 

Knowledge – Selection & Decision-
Making 

  
 

      

Full Mediation 2855.62 1809 1.58 0.000 0.89 54892.41 55514.35 0.03 (0.03, 0.04) 0.05 

Partial Mediation 2855.50 1808 1.58 0.000 0.89 54894.30 55520.55 0.03 (0.03, 0.04) 0.05 
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Across all models and model comparisons, results were consistent. All model fit 

indices of the structural equation model results demonstrated adequate fit. This suggests 

that the theoretical models match the observed data relatively well. Furthermore, the 

results suggest that the full mediation model provides a more parsimonious account of the 

relationship between the general mental ability, knowledge, and rationality indicators 

than does the partial mediation model. The structural equation models can also test 

whether the individual paths and the mediated effect are significant different from zero. 

An investigation of the individual paths between general mental ability, knowledge, and 

rationality (see Figures 17 to Figure 28) show that while the path estimates between 

general mental ability and knowledge were significant, the path estimates between 

knowledge and rationality were not significant. Also, general mental ability was not 

significantly related to rationality. It should also be noted that none of the control 

variables were significantly related to rationality.  

 

Figure 17 

Full Mediation Model with Path Estimates – Selection Knowledge 

 

Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0. 
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Figure 18 

Partial Mediation Model with Path Estimates – Selection Knowledge 

 

Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0 
 

Figure 19 

Full Mediation Model with Path Estimates – Decision-Making Knowledge 

 

Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0.  
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Figure 20 

Partial Mediation Model with Path Estimates – Decision-Making Knowledge 

 

Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0. 
 

Figure 21 

Full Mediation Model with Path Estimates – Selection & Decision-Making Knowledge 

 

Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0. 
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Figure 22 

Partial Mediation Model with Path Estimates – Selection & Decision-Making Knowledge 

 

Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0. 
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Figure 23 

Full Mediation Model Including Control Variables with Path Estimates – Selection 

Knowledge 

 

 

Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0. 
 

 

 

 

 

 

 

 

 



 86

 

Figure 24 

Partial Mediation Model Including Control Variables with Path Estimates – Selection 

Knowledge 

 

Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0. 
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Figure 25 

Full Mediation Model Including Control Variables with Path Estimates – Decision-

Making Knowledge 

 

Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0. 
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Figure 26 

Partial Mediation Model Including Control Variables with Path Estimates – Selection & 

Decision-Making Knowledge 

 

Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0. 
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Figure 27 

Full Mediation Model Including Control Variables with Path Estimates – Selection & 

Decision-Making Knowledge 

 

Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0. 
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Figure 28 

Partial Mediation Model Including Control Variables with Path Estimates – Selection & 

Decision - Knowledge 

 

Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0. 

 

An evaluation of the tests of mediation showed that none of the mediated effects 

were statistically significant; all of the confidence intervals included zero indicating that 

the mediated effects were not significantly different from zero (see Table 11). The large 

range of estimates provided by the confidence intervals also suggest that the estimates 

were relatively inaccurate and are not likely to be replicated (MacKinnon, 2008). Results 

were consistent across all models.  

In sum, though all structural models had respectable fit, further evaluation of path 

estimates, direct effects, indirect effects, and confidence intervals demonstrate that there 
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was not a direct or an indirect relationship between general mental ability and rationality. 

None of the path estimates between knowledge and rationality and none of the path 

estimates between general mental ability and rationality were significant. Furthermore the 

direct and indirect effects were not significantly different from zero. Therefore, neither 

Hypothesis 1, which states that there is a direct relationship between general mental 

ability and rationality, nor Hypothesis 2, of the study which states that knowledge 

mediates the relationship between general mental ability and rationality, were supported.  
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Table 11 

 Direct, Indirect, and Total Effects 

 

 
Model 

Estimate 
SE – 

Bootstrap 
z 

p-
value 

CI  
(lower, upper) 

Selection Knowledge (Full Mediation)      
Indirect 0.32 0.49 0.65 0.51 -0.52, 1.26 

Selection Knowledge (Partial Mediation)      
Direct  0.98 1.12 0.88 0.38 -1.16, 3.21 
Indirect -.010 0.69 -0.15 0.88 -1.52, 1.24 
Total  0.88 0.80 1.12 0.27 -0.67, 2.45 

DM Knowledge (Full Mediation)      
Indirect .098 0.58 1.69 0.09 -0.14, 2.16 

DM Knowledge (Partial Mediation)      
Direct  -0.24 1.51 -0.16 0.87 -3.37, 2.54 
Indirect 1.13 1.10 1.03 0.30 -0.83, 3.69 
Total  0.88 0.79 1.12 0.26 -0.62, 2.42 

Selection & DM Knowledge (Full Mediation)      
Indirect (Selection Knowledge) -1.42 2.21 -0.64 0.52 -7.13, 1.76 
Indirect (DM Knowledge) 2.59 2.41 1.08 0.28 -0.87, 7.96 

Selection & DM Knowledge (Partial 
Mediation) 

     

Direct  -0.72 55.70 -0.01 0.99 -39.31, 14.73 
Indirect (Selection Knowledge) -1.28 2.87 -0.45 0.66 -6.72, 2.61 
Indirect (DM Knowledge) 3.09 55.64 0.06 0.96 -7.06, 55.25 
Total  1.10 0.96 1.14 0.26 -0.84, 3.07 

Models with Control Variables      
Selection Knowledge (Full Mediation)      

Indirect 0.07 0.50 0.14 0.89 -0.92, 1.08 
Selection Knowledge (Partial Mediation)      

Direct  0.50 1.14 0.44 0.66 -1.61, 2.80 
Indirect -0.12 0.69 -0.18 0.86 -1.63, 1.16 
Total  0.38 0.85 0.44 0.66 -1.30, 2.08 

DM Knowledge (Full Mediation)      
Indirect 0.64 0.62 1.04 0.30 -0.58, 1.83 

DM Knowledge (Partial Mediation)      
Direct  -0.56 1.78 -0.31 0.75 -4.28, 2.79 
Indirect 0.98 1.32 0.75 0.45 -1.64, 3.71 
Total  0.43 0.90 0.47 0.64 -1.40, 2.138 

Selection & DM Knowledge (Full Mediation)      
Indirect (Selection Knowledge) -1.27 2.23 -.57 .57 -6.56, 2.17 
Indirect (DM Knowledge) 2.00 2.39 .84 .40 -1.67, 7.47 

Selection & DM Knowledge (Partial 
Mediation) 

     

Direct  -1.79 142.40 -0.01 0.99 -84.13, 14.52 
Indirect (Selection Knowledge) -0.98 2.42 -0.41 0.69 -5.69, 3.30 
Indirect (DM Knowledge) 3.29 142.42 0.02 0.98 -8.01, 108.95 
Total  0.52 1.10 0.47 0.64 -1.76, 2.61 
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Summary of Results 

Full and partial mediation models were tested with selection knowledge only, 

decision-making knowledge only, and then with both knowledge domains together. This 

was done to understand the effect of knowledge overall as well as the effect of each 

specific type of knowledge. Results are summarized below by the knowledge variable 

used in the models. The fit of each model was evaluated along with estimates of the 

mediated effect, direct effects, and total effects. Bootstrap estimates of the mediated 

effect were obtained and evaluated to determine effect sizes and the dependability of the 

effect size. Models with control variables were tested, however, they did not provide any 

additional information, as the models were not a better fit than models without control 

variables. Across all models, none of the path estimates between the control variables and 

rationality were significant. Therefore the focus of this summary will be on the results of 

the models without the control variables.  

Selection Knowledge Models. First, a full mediation model and partial mediation 

model were tested using selection knowledge as the mediator (see Figure 6 and Figure 7). 

Both models demonstrated respectable fit meeting recommended cut-offs for both the 

RMSEA (.02) and the SMSR (.04). Model fit indices for both models are reported in 

Table 10. There was no significant difference (ΔΧ2 = .86, Δdf = 1, p= .35) between the 

full and the partial mediation selection knowledge models. Given this, the full mediation 

model is preferred as it is a more parsimonious account of the data. Path estimates 

indicate that while there was a significant path estimate between general mental ability 

and selection knowledge (.57) there was not a significant path estimate between selection 
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knowledge and rationality (.04) in the full mediation model. The indirect effect in the full 

mediation model was not significant. 

Results did not support Hypothesis 1 nor did they support Hypothesis 2. In other 

words, having knowledge of personnel selection did not contribute to whether or not an 

individual was susceptible to the cognitive heuristic. Having a high level of general 

mental ability also did not contribute. Nevertheless, confidence intervals were wide-

ranging and included zero indicating that the mediated effects found in this study are not 

likely to be replicated and the results are undependable. 

Decision-Making Knowledge Models. Second, a full mediation model and 

partial mediation model were tested using decision-making knowledge as the mediator 

(see Figure 8 and Figure 9). Similar to the results from the selection knowledge models, 

both models demonstrated respectable fit (see Table 10) but there was no significant 

difference (ΔΧ2 = .03, Δdf = 1, p= .86) between the full and the partial mediation models. 

The full mediation model is therefore preferred as it is a more parsimonious account of 

the data. Again, there was a significant path estimate between general mental ability and 

decision-making knowledge (.71) but there was not a significant path estimate between 

knowledge and rationality (.09). The indirect effect was also not significant.  

Once again, results did not support either hypothesis. Having knowledge of 

decision-making or high levels of general mental ability did not contribute to whether or 

not an individual used the cognitive heuristics. The wide-ranging confidence intervals, 

however, indicated that the results are untrustworthy.  

Selection and Decision-making Knowledge Models. Lastly, a full mediation 

model and partial mediation model were tested using both decision-making and selection 
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knowledge as mediators (see Figure 10 and Figure 11). Both models demonstrated 

respectable fit (see Table 10) yet there was no significant difference (ΔΧ2 = .03, Δdf = 1, 

p= .86) between the models. The full mediation model, which is more parsimonious, is 

preferred. Path estimates indicate that while there was a significant path estimate between 

general mental ability and selection knowledge (.80) and general mental ability and 

decision-making knowledge (.90), there was not a significant path estimate between 

selection knowledge and rationality (-.11) or between decision-making knowledge and 

rationality (.17) in the full mediation model. The indirect effects were not significant. 

Expectedly, given that neither knowledge type contributed to rationality, when 

considered together, neither hypothesis was supported. As seen in the aforementioned 

analyses, confidence intervals were widespread indicating that these results are not 

reliable.  

In conclusion, there was no support for Hypothesis 1, which stated that general 

mental ability is directly related to rationality. High levels of general mental ability did 

not lead to higher levels of rationality. Also, no support was found for Hypothesis 2, 

which stated that knowledge mediated the relationship between general mental ability 

and rationality. No mediation effect was found. Caution is warranted, however, in 

drawing conclusions from these analyses as the bootstrap analyses demonstrate that the 

dependability of these results is not strong. The confidence intervals were wide-ranging 

and included zero, which indicates that the size of the mediated effects found in this study 

are not likely to be replicated and the results are untrustworthy.
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Chapter 5: Discussion 

Prior research has shown that individuals that are responsible for hiring decisions 

(e.g., recruiters, hiring managers) make clinical judgments of applicants that reduce the 

validity of hiring assessments (Kuncel et al., 2013). These intuitive, clinical judgments 

have been shown to decrease the number of correct hiring decisions and are not as 

effective as mechanical methods of decision-making (Kuncel et al., 2013). One reason 

clinical methods of decision-making in the selection process are less effective is that 

when making judgments in uncertain situations such as hiring, individuals use a variety 

of cognitive heuristics that often lead to poor decisions (Nisbettet al., 2002).  

Rationality, a skill that characterizes an individuals’ susceptibility to cognitive 

heuristics can lead to these biased or poor decisions. Most rationality research, however, 

studies the decision tasks in isolation and uses between-subjects designs or experimental 

designs that present challenges to the study of individual differences in susceptibility to 

cognitive heuristics (Del Missier et al., 2010). In many studies, there is a manipulation of 

the bias and there are two groups of subjects. That is, in one group the bias is invoked and 

in the other group the bias is not invoked (NRC, 2015). Results can vary depending on 

whether the manipulation is administered within-subjects or between-subjects.  

The use of between-subjects designs impedes the assessment of the degree to 

which the individual stands on the construct continuum. In some studies of the 

conjunction fallacy, for instance, half the subjects are shown multiple possibilities (single 

choice and conjunction) and the other respondents are shown only one single choice or 

conjunction (Kahneman, 2011). As such, an individual’s standing on the rationality 

construct, consequently, is represented as a dichotomy. In reality, individuals likely fall 
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on a spectrum where the low end represents individuals who are highly susceptible to 

cognitive biases and the high end represents individuals that not susceptible to biases. 

Dichotomization obstructs our understanding of rationality and can lead to misleading 

results (Guion, 1998). Thus, one aim of this study was to adapt measures of rationality 

that could be administered in a within-subjects design and advance understanding of the 

construct.  

This study also investigated the precursors to rationality. Prior research has 

indicated that rationality is a skill and can be learned through practice and experience 

(Jacobson et al., 2012; Marcus-Blank et al., 2015; Stanovich & West, 2000; Taylor, 

1975). One of the individual difference factors that likely leads to higher levels of 

rationality is general mental ability. The relationship between general mental ability and 

rationality is of particular interest because the two constructs are conceptually similar in 

that they both involve cognitive processing and predict performance on cognitive tasks 

(NRC, 2015). Findings are mixed with regards to the relationship between general mental 

ability and rationality. Prior studies have demonstrated that individuals with high general 

mental ability perform no different than those with low general mental ability on 

cognitive heuristic tasks (e.g., Parker & Fischoff, 2005; Stanovich & West, 1999; 

Stanovich & West, 2007). Others studies, however, have shown that rationality and 

general mental ability are highly related (Blacksmith et al., 2016). Nonetheless, there are 

several theoretical and conceptual differences between the two. For instance, rationality 

is more malleable than general mental ability (Jacobson et al., 2012) and many tasks do 

not have an objective standard of performance that is required to infer measurement of an 

ability (Jensen, 1998).  
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Stanovich (2009) argues that rationality is in fact teachable and thus more 

malleable because it requires specific knowledge (De Neys, 2006; Stanovich et al., 2012). 

This knowledge is declarative knowledge and/or procedural knowledge which can both 

be learned (Stanovich, 2009). It is often the case the individuals who are low in 

rationality lack the mindware because they have not received the proper education or 

have not had enough experience. However, very few studies (e.g., Jacobson et al., 2012) 

have evaluated the malleability of rationality (Stanovich, 2009).  

According to Stanovich and colleagues (Stanovich, 2009; Stanovich et al., 2012), 

the specialized knowledge required to recognize when a heuristic needs to be overridden 

is not assessed on general mental ability assessments, which explains the lack of 

relationship between the two constructs. By studying rationality as a skill with general 

mental ability and knowledge as its antecedents, we can begin to clarify the relationship 

between general mental ability and rationality. Furthermore, determining precursors to 

rationality can increase understanding of the construct and its nomological network. This 

study argued and tested the hypotheses that rationality is the result of having a high level 

of general mental ability and also acquired knowledge (i.e., developed intellect; 

crystallized intelligence). 

No support was found for Hypothesis 1 that stated there is a direct relationship 

between general mental ability and rationality. Nor did the findings support Hypothesis 2 

that stated that knowledge mediated the relationship between general mental ability and 

rationality. The lack of support for Hypothesis 1 is in alignment with prior research that 

has found no relationship between general mental ability and rationality (e.g., Stanovich 

and West, 2008). The lack of support for Hypothesis 2 contradicts claims made by 
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Stanovich and colleagues (Stanovich, 2009; Stanovich et al., 2012) that specialized 

knowledge is required to recognize when a heuristic needs to be overridden. The findings 

indicate that there is no evidence to support this assertion. However, these findings must 

be interpreted with extreme caution; the bootstrap analysis indicated that results are 

unreliable and not likely to be replicated.   

Research Issues and Research Recommendations 

As mentioned above, confidence intervals surrounding the mediation effect were 

wide-ranging indicating that the results are unreliable and unlikely to be replicated. There 

are several reasons this may be the cause. Each reason will be discussed below and 

followed by recommendations for future research.Measurement. First and foremost the 

lack of mediation effect found could be a result of poor measurement. That is, the 

rationality scale was simply not an adequate measure of the construct. The correlation 

between the rationality scale adapted for this study and the rationality scale developed by 

Toplak et al. (2012) was zero (r=.00). This could mean that these two scales were 

measuring very different constructs or different aspects of rationality. The Cognitive 

Reflection Test (CRT; Frederick, 2005; Toplak, West, & Stanovich, 2014) is an 

established measure of rationality; the assessment was designed to measure an 

individual’s tendency to override an incorrect intuitive response (i.e., systems 1 response) 

and engage in a controlled analytical thinking process in order to obtain the correct 

answer (i.e., system 2 response).  

As mentioned previously, measurement error can greatly affect the results of a 

mediation analysis (MacKinnon, 2008) and if the rationality measurement contained a lot 

of error, it could lead to inaccurate results. To further evaluate whether measurement 
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error contributed to the unreliability of the results, post hoc analyses were conducted (see 

Appendix E); the models were tested with the CRT as a measure of rationality.  

The results of the post hoc analyses provided evidence that general mental ability 

and some aspects of rationality are highly related. An evaluation of model fit indices for 

the structural equation models demonstrated that the theoretical models (see Figures 8 - 

Figure 10) match the observed data relatively well (see Appendix E for all results). 

However, the path estimates between decision-making knowledge and the CRT (i.e., 

rationality) was weak and not significant. No mediation effect was found. The post hoc 

analyses, though more reliable than the primary analyses, still do not provide support for 

the mediation hypothesis. However, there was a strong relationship between general 

mental ability and rationality (i.e., CRT). This finding contributes to the mixed body of 

extant literature by supporting previous findings (e.g., Blacksmith et al., 2106) that 

general mental ability and rationality are not independent of one another but rather are 

highly related. 

Poor measurement can affect results of a mediation analysis, such that the 

mediated effect is underestimated and the statistical power to detect a mediated effect 

decreases (MacKinnon et al., 2012). Consequently, inadequate content validity could 

have led to inaccurate results. The post hoc analyses using CRT as a measure of 

rationality provided different results for Hypothesis 1 and the conclusions from these 

results contradict the conclusions drawn from the primary analyses. Thus, future research 

needs to focus on improving the measurement of the construct. Currently, the only with-

in subjects assessments designed to measure one’s tendency to avoid cognitive heuristics 

are the Cognitive Reflection Test (Toplak et al., 2014) and the Adult-Decision-making 
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Competence scale (Bruine de Bruin et al., 2007). These measurements both have 

limitations (NRC, 2015) and have been built on differing conceptualizations of the 

rationality construct. It will not be possible to study rationality in a rigorous manner 

without proper measurement of the construct. However, before a well-designed measure 

can be developed researchers must focus on adequately defining rationality.  

Conceptualization of Rationality. As stated above, the misconceptualization of 

rationality likely contributed to unreliable and/or misleading results. While 

misconceptualization may have contributed to unreliable results, it is not a problem 

unique to this study. The conceptualization of rationality is still in its early stages and 

there is room to improve clarity and expand the content domain. One of the most difficult 

components of defining rationality is that describing it in an ideal form (e.g., perfect or 

high levels of rationality) is extremely challenging and for that reason it is defined in its 

negative form. That is, rationality is defined and measured such that it represents 

violations of rational parameters of decision-making (Stanovich, 2009). In addition, as 

mentioned earlier in the paper, rationality has been defined in a variety of different ways 

(see Table 1). While this paper takes the stance that rationality is a skill, others argue that 

rationality is a stable, latent trait or disposition that should be considered an ability (e.g., 

Stanovich, 2009). Furthermore, it is argued that rationality is a unified construct (Bruine 

de Bruin et al., 2007; Marcus-Blank et al., 2015) and this paper treated rationality as 

such.  

 Though previous researchers have claimed a positive manifold across such 

decision-making tasks (e.g., Bruine de Bruin et al., 2007), it is possible that each heuristic 

represents a different construct or requires a different rationality skillset (Del Misser et 
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al., 2012). Despite theories that rationality is a unified construct, it may not make sense to 

combine multiple heuristics scales and consider them as a part of a single skill. The 

correlations between the various rationality scales used in this study (see Table 8) 

revealed that rationality might not be a unified construct. For instance, the correlation 

between scores on the conjunction fallacy task and on the representativeness heuristic 

task was near zero (r=.03) and the relationship between the under/overconfidence and 

attraction effects tasks was negative (r=-.36). Previous studies have found similar 

correlations. In a recent study, Blacksmith et al. (2016) found that under/overconfidence 

was not significantly correlated with resistance to framing (r=.13), recognizing social 

norms (r=.08), applying decision rules (r=.01), or resistance to sunk costs (r=.04). 

Another study by Bruine de Bruin et al. (2007) claim that a positive manifold exists 

among cognitive heuristics, however, a detailed look at their data contradicts this claim. 

They report that resistance to sunk cost had near zero correlations with resistance to 

framing (r=-.01) and under/overconfidence (r=-.01). 

 Another possible reason the hypotheses were not supported could be because the 

rationality scales (e.g., conjunction fallacy, attraction effects) all represent distinct 

constructs and should not be combined. The differing correlations between various 

decision skills provide evidence that this may be the case along with the differing 

correlations between general mental ability and rationality across scales (see Table 8). 

Combining the different heuristic items and scales could be masking the true 

relationships between general mental ability and susceptibility to cognitive heuristics.  

Therefore, post hoc analyses were run with the conjunction fallacy and 

representativeness (in place of the overall rationality measure) to evaluate the consistency 
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of the results across the scales (see Appendix E). Conjunction fallacy was chosen because 

it was the scale with the highest correlation with general mental ability, knowledge, and 

the CRT. Conversely, representativeness was evaluated for comparison purposes. Results 

demonstrated that when using the conjunction fallacy as the measure of rationality there 

was a significant direct path between general mental ability and rationality. However, 

when using the representativeness heuristic as the measure of rationality, there was not a 

significant direct effect.  

The findings from the post hoc analysis indicate that combining the different 

heuristic items and scales could be masking the true relationships between general mental 

ability and susceptibility to cognitive heuristics. The relationship between general mental 

ability and conjunction fallacy is likely stronger because the conjunction fallacy requires 

knowledge of probabilities (Stanovich, 2009) which is an aspect of quantitative ability, a 

broad factor of general mental ability. Representativeness on the other hand is more 

likely related to personality-based individual differences; it requires individuals to make 

sense of the world around them and be motivated to apply that information. Dispositions 

such as openness to experience or dogmatism are likely to be related to susceptibility to 

the representativeness heuristic (Oreg & Bayazit, 2009).  

As such, it is a possibility that in order to understand precursors to rationality, 

researchers should evaluate each heuristic separately and assess the relationships between 

heuristics. The development of a taxonomy of cognitive heuristics would also be 

beneficial and will be discussed in more detail later in this paper. These findings 

challenge the idea that “performance on conventional behavioral decision-making tasks 

reflects a positive manifold” (Bruine de Bruin et al., 2007 pp. 948) or that rationality is an 
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overall, unified construct (Marcus-Blank et al., 2015). The idea that rationality is a 

unified construct should be challenged and the structure of rationality should be tested 

further.  

In addition, it is possible that many of the current conceptualizations of rationality 

need to be integrated; rationality may be a competency made up of several aptitudes, 

knowledge, abilities, and personality traits. Rationality could be a “middle-level” trait 

(McAdams & Pals, 2006), which can be described as an individual difference 

characteristic that is consistent but more contextualized than distal personality traits (such 

as conscientiousness) and is comprised of multiple distal traits and abilities (Judge & 

Kammeyer-Mueller, 2012). Little is known, however, about middle-level traits and their 

antecedents. In a recent study, Judge and Kammeyer-Mueller (2012) demonstrated that 

generalized life tasks such as ambition are comprised of several traits and mediate the 

relationship between those distal traits and outcomes such as career success. In another 

study, Macnamara et al. (2016) found that while practice did contribute performance in 

sports domain, more of the variance was explained by other factors. It is likely that high 

levels of rationality, similar to ambition and sport performance, may be explained a 

combination of factors. 

If rationality is a middle-level trait, measurement of the more proximal, 

contextualized construct may improve prediction of workplace outcomes. However, we 

must first begin by defining the traits, abilities, and other characteristics that comprise 

rationality. Macnamara et al., (2016) argue that when thinking about a specialized 

expertise, researchers need to think broadly about the characteristics that contribute to 

individual differences in that particular domain. Specifically, they suggest investigating 
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general mental ability, personality, and learning as well as including research on skill and 

knowledge acquisition.  

Clarity in conceptualization can also be made by providing evidence for 

theoretical and empirical uniqueness. Recent studies have brought into question the 

uniqueness of rationality in comparison to general mental ability (Blacksmith et al., 2016; 

Marcus-Blank et al., 2015). Results from these studies provide initial evidence that 

rationality may not be a distinct construct. Marcus-Blank et al. (2015) found that 

rationality did not provide incremental validity over general mental ability in predicting 

outcomes such as counterproductive workplace behaviors, job performance, and 

decision-making competence. Blacksmith et al. (2016) found that a single latent construct 

best represented the relationship between general mental ability and rationality (i.e., 

rationality items loaded on general mental ability) in comparison to two related but 

distinct constructs. Clarifying the nature and definition of the construct will help to 

determine whether there are any theoretical distinctions, which can then be further 

empirically tested. The high correlation between CRT and general mental ability suggests 

that these constructs may overlap. Furthermore, the patterns of relationships between the 

CRT and the rationality scales mirror the relationships between general mental ability and 

the rationality scales. 

Clearer definitions and a more comprehensive explanation of rationality are 

needed. Future research needs to focus on integrating, distinguishing, and defining 

relationships between similar constructs (i.e., intuition, rationality, decision-making 

competence) such that definitions of the constructs are clear and consistent across fields 

and researchers. This will allow for uniformity across research, prevent construct 
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proliferation, and allow for synthesis of research findings. Precise definitions and 

descriptions of the construct are needed before we can truly understand the nature of 

rationality and its importance in decision-making and organizational research and 

practice. Research should also continue to identify antecedents and correlates of 

rationality, as the formation of a nomological network is a fundamental component of 

construct validation and theory development. 

 Develop a Taxonomy of Cognitive Heuristics. Results of the post hoc analyses 

support the notion that the relationships between stable individual differences (e.g., 

general mental ability) and the manifestation of cognitive bias varies across types of 

cognitive heuristics. However, an overall theory and taxonomy of how biases relate to 

one another is lacking. Over 60 cognitive heuristics and biases have been documented 

(Oreg & Bayazit, 2009) yet little has been done to integrate and cluster the various types 

of heuristics. Some researchers have begun clustering cognitive heuristics (e.g., Hasleton 

& Nettle, 2006). One example is the three types of judgment errors proposed by Arkes 

(1991): strategy-based error (the use of suboptimal strategies in efforts to save time), 

association-based errors (errors that rely on semantic memory), and psychophysical-

based errors (errors based on the psychological responses or perceptions to physical 

stimuli). However, these categorizations are not often referenced in the literature and lack 

a predominant theory (Oreg & Bayazit, 2009).  

Oreg and Bayazit (2009) developed an initial taxonomy of biases, organizing 

them by their motivational end states: comprehending reality (simplification biases), 

achieving consistency (verification biases), and approaching pleasure or avoiding pain 

(regulation biases). They further presented evidence from previous research that the 
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relationship between cognitive heuristics and individual difference vary across the three 

different types. For example, they argued that simplification biases are primarily 

influenced by general mental ability while verification biases are primarily influenced by 

core self-evaluations (Oreg & Bayazit, 2009). While their work is certainly useful, it was 

primarily based on theory and a summary of prior research and covered only a small 

portion of biases. Future research needs to expand and empirically test the taxonomy.    

External Validity. Most rationality researchers measure the construct by 

conducting between-subjects studies. This study adapted items from studies using 

between-subjects designs in order to design a within-subjects assessment. It is possible 

that measurement of cognitive heuristics outside of a controlled laboratory setting is 

difficult or near impossible to reproduce. In field settings, there are many other factors 

involved in making decisions and a wealth of information is provided or available for any 

given decision. The items for this particular study, though not measured in a field study, 

attempted to replicate (as close as possible) the information presented when making a 

hiring decision. Participants were provided with a hiring scenario, a description of the 

job, and multiple cues about a candidate’s qualifications. It is possible that the “extra” 

information changed the way participants responded to typical heuristic items. When 

responding to a heuristic item there is very little information to consider in comparison to 

the adapted items. The adapted items contained an abundance of information that likely 

required participants to rely on System 2 thinking processes. These findings suggest that 

the external validity of cognitive heuristics should be challenged. The external validity of 

bias and heuristic items in organizational research will need to be continuously examined 

in future research. 
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Evaluate Malleability of Rationality. Although this study found that knowledge 

did not lead to higher levels of rationality, results were untrustworthy. Previous studies 

have provided evidence that rationality can be learned. Taylor (1975) demonstrated that 

age led to improved manager decisions, which suggests that experience plays a part in 

improved decision-making decisions. Jacobson et al. (2012) showed that when decision 

training is incorporated in instruction in standard courses, individuals improve scores on 

rationality assessments. However, very few studies have tested the hypothesis that 

rationality can be learned and improved over time (Stanovich, 2009). Future research 

needs to further investigate whether rationality can be learned, the types of knowledges 

related to rationality, and how it can be learned effectively.  

Define Criterion Space. Continuous study of the susceptibility to cognitive 

biases needs to focus on predicting workplace criteria. The quality of a decision can be 

judged or evaluated in many ways. The quality can be assessed by the process the 

individual undertook prior to making a decision, by comparing the decision to others’ 

decisions, or by evaluating the outcomes of decisions (Byrnes, 2011; Hastie & Dawes, 

2001). Currently, I am aware of only one scale that assesses decision quality in the 

workplace (i.e., Wood & Highhouse, 2014). While, this scale is quite useful, it still has 

limitations; measurement of decision quality is based on subjective ratings. It has been 

well established that subjective ratings present many issues, such as proneness to 

contamination including biases such as halo bias (Wood & Highhouse, 2014). Future 

research needs to focus on expanding and measuring the criterion space with as much 

precision as the predictor space.  
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Another issue regarding the criterion space is that the manner in which the quality 

of decision is evaluated varies depending on the framework one is assuming. Under 

logical-rational decision-making frameworks, the quality of a decision is defined as the 

adherence to a variety of logic or probability rules; violations of syntactical rules are 

considered errors and are viewed as poor decision-making (Arkes et al., 2015). In 

contrast, within ecological-rationality frameworks, decision quality is evaluated based on 

the match between a cognitive strategy used to reach a goal and the structure of the 

environment (Arkes et al., 2015). Researchers of this mindset determine the quality or 

“rationality” of decision through measurement of satisfaction, health, or other standards 

of well-being and success in the world (Arkes et al., 2015). More work should be aimed 

at determining when each framework is most valuable or useful to understand workplace 

decisions. It is possible that logical-rational decision-making frameworks are more 

valuable when decisions must be made in a very short time frame whereas decisions that 

require careful consideration of options over a longer time frame should be evaluated 

based on ecological frameworks.   

Context. While this study began to examine susceptibility to cognitive heuristics 

within a specific context, much more research is needed to understand how the workplace 

context influences this type of decision-making. Human behavior, which includes 

decision-making, is a function of both individual differences and the situation (Hattrup & 

Jackson, 1996). Accordingly, understanding how individual differences in rationality 

interact with situational factors is essential for our understanding of rationality in the 

workplace. For instance, situational factors such as organizational climate or attitudes of 

leadership are likely to affect how employees process information when making 
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decisions. Decisions will also vary based on the decision task and decision 

characteristics. For example, when making selection decisions, hiring managers are 

bound by rules and procedures provided in their respective organization. In some 

organizations, for example, risky decisions and quick decisions are more acceptable 

whereas other organizations prefer conservative and well thought-out decisions. Future 

research should include aspects of the situation (e.g., situational strength, decision 

latitude) that may interact with individual differences in decision-making. 

Limitations  

There are limitations that must be addressed. First, one limitation of this study is 

the sampling method. Participants were recruited from MTurk. Though MTurk provides 

many advantages to gathering research data, there are some weaknesses inherent in 

crowdsourcing that should be addressed (Landers & Behrend, 2015). First, participants 

may not have been motivated to exert full effort on the rationality scale. The result of the 

hiring decision has no impact on the participant whereas hiring decisions in an 

organization have substantial impact on the performance of the manager making the 

decision and the organization. Also, MTurk subjects participate in many surveys in order 

to gain compensation. It is possible that they are aware of these items and have seen them 

on previous surveys in which they participated. Toplak et al., (2014) noted that many of 

the items in the CRT are extremely well known. Furthermore, many popular press books 

such as Thinking, Fast and Slow by Daniel Kahneman (2011) among others are popular 

with the general public. If this is the case, participants may simply know the answers 

based on previous experience with similar items. Thus, familiarity with the items might 
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have obscured the results. They may know the answers from memory instead of actually 

having to process the information and make the decision.  

 Also regarding the sample, the ability to generalize findings to a general worker 

population may be limited. Convenience sampling, specifically crowdsourcing, has been 

widely criticized. MTurk workers are not randomly sampled from the general population; 

it is possible that there are commonalities (e.g., individual difference constructs) across 

the MTurk workers. These omitted variables could indeed have affected the results of the 

study. Another issue may be that MTurk workers have little motivation to respond with 

sufficient effort. However, the MTurk sample used in this study, although convenient, is 

still adequately comparable to a general population of workers (Behrend & Landers, 

2015). First, the demographics of the sample indicate that the there is sufficient variance 

with regards to age, job type, and education. Second, the MTurk subjects are not trained 

as experts in hiring decisions or in decision-making similar to the general population of 

workers.  Last, the setting of the of MTurk can be seen as an suitable combination of an 

experimental and a naturalistic setting that other convenience samples such as 

psychology pools lack (Behrend & Landers, 2015). 

Another limitation is that this study did not measure decision-making criteria. 

While identifying the antecedents of rationality can provide a foundation for rationality’s 

nomological network, outcomes of rationality must also be understood. Measurement of 

criteria can help clarify the relationship between general mental ability and rationality. A 

century of research has provided evidence for the predictive value of general mental 

ability (Lubinski, 2004). If rationality can provide incremental variance above and 
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beyond general mental ability then it can also provide support for the uniqueness of 

rationality and therefore advance conceptualization of the construct.  

Last, the low reliability of the knowledge measures is a limitation. Errors in 

measurements of the construct can present inaccurate estimates of the relationships 

between constructs. Unreliability can affect a mediation analysis such that the direct path 

is overestimated and the path between the mediation variable and the endogenous 

variable is underestimated. While the reliabilities for the selection knowledge and 

decision-making knowledge are less than desirable, there is reason to believe that high 

reliability coefficients should not be expected. Both measures attempted to measure a 

broad range of knowledge, covering a wide-range of topics that may not be closely 

related to one another.  

Implications 

 Despite the untrustworthy results and lack of support for the hypotheses, this 

study still has much to contribute to the science of rationality. First, this study has 

demonstrated that rationality is much more complex than originally thought. One of the 

underlying assumptions of this paper was that rationality is a single, unified construct. 

This is an oversimplification. Results demonstrated that not all cognitive heuristics are 

equal. There was not a positive manifold across the heuristics indicating the heuristics are 

most likely not manifest indicators of the same construct. Also, post hoc analyses 

revealed that the relationships between the cognitive heuristics and general mental ability 

differed by heuristic. Prior research, however, has found positive correlations between 

specific sets of heuristics (e.g., assessing likelihood ration, casual-base rate use) as well 

as no correlations between other sets of biases (e.g., over confidence and false consensus; 
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Stanovich and West, 2002). This indicates that there are likely categories or clusters of 

cognitive heuristics.  

Accordingly, rationality may be umbrella concept for rationality types in a similar 

manner in which personality is an umbrella term for various traits such as extraversion 

and neuroticism. Oreg and Bayazit (2009) have begun to theorize the various categories 

of rationality (e.g., simplification biases, verification biases) and how each type requires a 

different set of knowledge, skills, abilities, and other characteristics (KSAOs) contribute 

to ones aptitude to recognize and override a heuristic. As such, not only is rationality 

comprised of different rationality “traits” but rationality is much more likely to be a mid-

level trait or competency. For example, Oreg and Bayzit (2009) posit that in order to 

override verification biases, individuals need to have high levels of self-esteem, high 

levels of internal locus of control, and high emotional stability. In contrast, to override 

simplification heuristics individuals need to have high levels of cognitive ability and 

certain cognitive thinking styles. Indeed, rationality researchers have just begun to 

understand the nature of rationality. Much work is needed to provide clarity and attain a 

comprehensive understanding of rationality.  

Second, this study has contributed to our understanding of how to measure 

rationality. The underlying assumption of the measurement design in this study was that 

items previously used to assess rationality in experimental designs could be adapted to 

capture a continuum of rationality. However, this type of measurement of rationality has 

proven very difficult. Items adapted and contextualized for this study did not relate to 

established measure of rationality (i.e., CRT). The difficulty in the measurement suggests 

that traditional heuristics and biases items are likely not sufficient for individual 
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differences measures. Adapting items designed for between-subjects designs to a with-in 

subjects design was not an effective method of capturing rationality. Traditional heuristic 

items are designed for laboratory settings and adapting them for a more naturalistic 

setting introduces other factors that make it hard to elicit determine whether an individual 

is using a heuristic. Researchers need to challenge the generalizability of the rationality 

research to the workplace setting.  

Furthermore, the CRT, as a measure of rationality, is not without limitations. The 

CRT correlated very highly with general mental ability (r=.56) suggesting that the items 

were likely capturing general mental ability. Bruine de Bruine et al., (2007) found that 

the A-DMC was also highly correlated with measures of cognitive ability such as 

Raven’s Matrices (r=.61) and the Nelson-Denny (r=.50). The difficulty of the 

measurement not only points back to issues with conceptualization of rationality as 

discussed above, but also to the uniqueness of rationality (as it is currently being 

measured). The consistently high relationships between rationality and general mental 

ability suggest that rationality may not be an entirely unique construct. Further suggesting 

that rationality may be a competency comprising of well-establish constructs such as 

general mental ability.   

Conclusion 

 Although results of the study did not support the hypotheses, initial as well as post 

hoc findings provide valuable insights for understanding rationality. First, further 

evidence was provided that general mental ability and some aspects of rationality are 

highly related. Second, results were consistent with some previous studies (e.g., Del 

Missier et al., 2012; Phillips et al., 2016) such that relationships between rationality and 
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antecedents varied across the different scales. Rationality is a complex skill (or mid-level 

trait) and likely cannot be represented by a single construct despite some initial theories. 

Future research is needed to advance the conceptualization of rationality. Results also 

demonstrate the difficulty in measuring cognitive biases and heuristics in a workplace 

context calling into question the external validity of laboratory studies. Decisions in the 

workplace are quite complex and it is hard to tease out the use of cognitive shortcuts in 

such decision processes.  

While the mediation hypothesis was not supported with the primary or post hoc 

analyses, the mediation hypothesis should continue to be evaluated. Several reasons were 

listed as to why the results may not have demonstrated that knowledge mediates the 

relationship between general mental ability and rationality. A mediation effect may be 

able to be detected with different measures of rationality and improved or different (e.g., 

probability knowledge) measures of knowledge. This study is just one very tiny piece of 

a large body of research and while it has contributed to our understanding much needs to 

be learned about rationality in order to rigorously study its effects on organizational 

behavior. If employees in organizations are able to resist the use of cognitive heuristics, 

the quality of decisions across employees is likely to be enhanced, task and contextual 

job performance can be improved, and in turn overall organizational performance can be 

improved.   
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Appendix A: Cognitive Interviews & Focus Group Materials 

 
 

Cognitive Interview Instructions 

 
For each set of questions in the rationality measure (e.g., conjunction bias), the research 
participant will read and answer the questions. Following the completion of each set, the 
author will interview the subject about specific information regarding each question and 
the answer they chose. This “verbal probing” follows the process outlined by Beatty & 
Willis (2007) and Ryan et al (2012). 
 
The basic categories of the probes used after each participant will (1) comprehension of 
material, (2) recall of relevant information, (3) judgment and estimation (i.e., preparing 
one’s answer), and (4) response. Below are general questions that will be used, followed 
by more specific probes. 
 

General Questions: 

• Did you understand the directions? 

• Can you explain what the following set of questions was asking you to do in your 
own words?  

• Explain how you went about arriving at your answer to the following questions? 

• Was that easy or hard to answer? 

• How confident are you in your response? 
 
 
Below is an example question from the survey followed by examples of specific probes: 
 

CANDIDATE A 

Store Manager, The Clothing Store 

Direct operations for large store grossing $1,200,000 million annually with 32 employees.  

 

- Analyzed daily profit reports for sales 

- Managed payroll and benefits 

- Trained employees 

- Controlled and reported shrinkage; Decreased shrinkage within the first year from 10% to 4% 

- Communicated with district and regional leadership 

- Monitored sales floor 

 

Consider Candidate A and evaluate his/her qualifications for the management position. In doing so, please 

rate how likely it is that: 

 

1. Candidate A has good customer service skills 

2. Candidate A has strong communication abilities  

3. Candidate A is a good manager 

4. Candidate A is a good negotiator 

5. Candidate A has high emotional intelligence 

6. Candidate A is artistic 

7. Candidate A has a strong knowledge of scientific methods 

8. Candidate A is artistic and a good manager 
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Response Scale: Likert - 1 (Very Unlikely) to 5 (Very likely) 

 

1. Comprehension 

• Can you explain what you, as the “hiring manager” are supposed to do in this 
particular task in your own words? 

• What does the term “shrinkage” mean to you? 

• According to the job description, what kind of skills and qualifications are 
important? 

 

2. Recall of relevant information 

• Tell me about your experience with hiring 

• What do you know about management positions? 

• Were you familiar with that type of question format? 

 

3. Judgment & Estimation 

• How did you determine whether candidate A has good customer service skills?  

• Explain how you assessed the strengths and weaknesses of candidate A? 
 

4. Response 

• How confident are you in your response regarding candidate A’s communication 
abilities? 

• Why do you think candidate A is a good manager? 
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Focus Group 

 
Instructions: Participants will be asked to assume the role of a research participant and 
complete the rationality items. They will be asked to record the following notes while 
participating in the study: 
 

1. Sections, items, or wording that was unclear or confusing 
2. General reactions to instructions, questions, and response options 
3. Notes about their thought process while responding 
4. Completion time 

 
Following the completion of the rationality items, all participants will participate in a 
focus group. Below are questions that will guide the focus group discussion. 
 

Focus Group Questions 

 
1. What were your overall reactions regarding participation in the research study? 

 
2. Let’s walk through each item and discuss any questions you may have about the 

clarity. 
a. Did you understand the directions? 
b. Did you understand the item? 
c. Was there any part of the question that was not clear? 

 
3. Let’s talk about how you responded 

a. Why did you respond the way you did? 
b. What information or strategies did you use to choose your final response? 
c. Describe the process you used to reach your final answer. 

 
4. What do you think each question was trying to get at / measure? 

 
5. Do you have any other comments or questions about the survey? 
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Appendix B: Recruitment Materials 
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Appendix C: Measures 

 

Rationality Items 

Employee Selection Decision #1 - Manager 

 

Instructions: Imagine that you are hiring a manager for a manufacturing organization. 
The job description for this position is listed below. The Human Resources department 
reviewed over 50 applicants. The HR department has reduced the pool of applicants to 
three prospective candidates from which you must choose. Please review each 
candidate’s prior management experience and rate how likely it is that they have specific 
qualifications. Then indicate the candidate you would select for the job.  

 

Manager Job Summary: 

Plan, direct, or coordinate the operations of the organization.  

 

Manager Job Responsibilities & Duties: 

• Oversee activities directly related to providing services. 

• Direct and coordinate activities concerned with the production, pricing, and sales 

of products. 

• Review financial statements, sales and activity reports, and other performance 

data to measure productivity and goal achievement. 

• Manage staff, preparing work schedules and assigning specific duties. 

• Direct and coordinate financial and budget activities to fund operations, 

maximize investments, and increase efficiency. 

• Establish and implement departmental policies, goals, objectives, and procedures, 

conferring with leaders and staff members as necessary. 

• Determine staffing requirements, and interview, hire and train new employees. 

• Plan and direct activities such as sales promotions, coordinating with other 

department heads as required. 
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CANDIDATE A 

Store Manager, The Clothing Store 
Direct operations for large retail store  
 
- Analyzed daily profit reports for sales 
- Managed payroll and benefits 
- Developed hiring process for all employees 
- Trained employees 
- Controlled and decreased inventory loss 
- Communicated with district and regional leadership 
- Monitored sales floor 

 
Consider Candidate A and evaluate his/her qualifications for the management position. In 
doing so, please rate how likely it is that: 
 

9. Candidate A has good customer service skills 
10. Candidate A has strong communication abilities  
11. Candidate A is a good manager 
12. Candidate A is a good negotiator 
13. Candidate A has high emotional intelligence 
14. Candidate A is artistic 
15. Candidate A has a strong knowledge of scientific methods 
16. Candidate A is artistic and a good manager 

 
Response Scale: Likert - 1 (Very Unlikely) to 5 (Very likely) 
 
 

CANDIDATE B 

Retail Manager, Elegant Baby 
Managed store processes and human resources in retail environment  
 
- Managed all sales and sales goals including developing innovative sales plans resulting 
sales growth 
- Managed all human resource paperwork and administration 
- Ensured employees are socialized and fit with store culture 
- Hired and trained all employees within last two years 
- Managed and prevented inventory loss 
- Acted as liaison between front line employees and upper management 
- Designed aesthetically pleasing and results-oriented floor plans 

 
Consider Candidate B and evaluate his/her qualifications for the management position. In 
doing so, please rate how likely it is that: 
 

1. Candidate B has good mathematical abilities 
2. Candidate B has strong knowledge of safety regulations 
3. Candidate B has good interpersonal skills 
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4. Candidate B is a good sales person 
5. Candidate B has good communication skills 
6. Candidate B has good statistical skills 
7. Candidate B has a strong negotiation skills  
8. Candidate B has good statistical skills and good interpersonal skills 

 
Response Scale: Likert - 1 (Very Unlikely) to 5 (Very likely) 
 
 

CANDIDATE C 

Operations Manager, TECHnique 
Manage operations for technology supply store  
 
- Calculated daily and weekly profit to plan for sales quotas; Increased sales profit 
- Managed compensation packages for all employees 
- Delivered orientation programs and trained employees 
- Managed inventory processes an loss 
- Ensured security of products and prevented theft 
- Supervised sales employees  
- Handled customer concerns and complaints 

 
Consider Candidate C and evaluate his/her qualifications for the management position. In 
doing so, please rate how likely it is that: 
 

1. Candidate C has good people development skills 
2. Candidate C has strong time management skills  
3. Candidate C has strong technological knowledge 
4. Candidate C is a good at dealing with conflict 
5. Candidate C is extraverted 
6. Candidate C has high emotional intelligence 
7. Candidate C has design and visualization skills 
8. Candidate C has high emotional intelligence and strong technological 
knowledge  

 
Response Scale: Likert - 1 (Very Unlikely) to 5 (Very likely) 
 
 
I would recommend that Candidate _______ is hired. 
 

1. A 
2. B 
3. C 

 
 
Employee Selection Decision # 2 
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Instructions: Imagine that you are a manager for The B&O Railroad Company and you 
need to hire a new civil engineer. The job description for this position is listed below. The 
Human Resources department reviewed over 50 applicants. The HR department has 
reduced the pool of applicants to three from which you must choose. Please review a 
short biography for each candidate and answer the following questions. Then indicate the 
candidate you would select for the job.  

 

Civil Engineer Job Summary: 

Perform engineering duties in planning, designing, and overseeing construction and 

maintenance of building railroads.  

 

Civil Engineer Job Responsibilities and Duties: 

• Inspect locomotive shop to monitor progress and ensure conformance to design 

specifications and safety or sanitation standards. 

• Provide technical advice to industrial or managerial personnel regarding design, 

construction, or program modifications or structural repairs. 

• Test materials to determine the adequacy and strength of foundations, concrete, 

asphalt, or steel. 

• Manage and direct the construction, operations, or maintenance activities at 

project site. 

• Direct or participate in surveying to lay out installations or establish reference 

points, grades, or elevations to guide construction. 

• Estimate quantities and cost of materials, equipment, or labor to determine 

project feasibility. 

• Plan and design transportation using computer assisted design or drawing tools. 
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Candidate Biography  

Candidate A Candidate A graduated from his university with an engineering 
degree. In college, Candidate A served as the Social Chair of 
his fraternity. Candidate A is an active participant in his 
community and holds an annual membership to the country 
club. His hobbies include playing golf and spending time with 
friends. Candidate A is energetic, assertive, and sociable. 

Candidate B Candidate B graduated Summa Cum Laude from his university 
with an engineering degree. Candidate B was President of his 
university’s chapter of Habitat for Humanity. Candidate B is 
an altruistic member of his community and volunteers for Food 
for the Hungry. His hobbies include reading and gardening. 
Candidate B is diligent, motivated, and hard-working. 

Candidate C Candidate C graduated with a degree in engineering from his 
university. In college, Candidate C was captain of the chess 
team. Candidate C is a productive member of his community 
and is on the board of a non-profit technology start-up 
company. His hobbies include building model airplanes and 
playing video games. Candidate C is quiet, thoughtful, and 
introverted. 

 
 

1. Which candidate would have the strongest technological knowledge? A, B, or C 
 

2. Which candidate would have the best supervisory skills? A, B, or C 
 

3. Which candidate would have the strongest safety and compliance knowledge? A, 
B, or C 

 
4. Which candidate would have the best planning and design skills? A, B, or C 

 
5. Which candidate would you hire for the civil engineer position? A, B, or C 
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Instructions: Imagine that you are a principle for The Smithtown Elementary school and 
you need to hire a new first grade teacher. The job description for this position is listed 
below. The school district’s human resources department reviewed over 50 applicants. 
The HR department has reduced the pool of applicants to three from which you must 
choose. Please review a short biography for each candidate and answer the following 
questions. Then indicate the candidate you would select for the job.  

 

Elementary Teacher Job Summary: 

Teach students basic academic, social, and other formative skills at the elementary level. 

 

Elementary Teacher Job Responsibilities and Duties: 

• Instruct students individually and in groups, using various teaching methods such 

as lectures, discussions, and demonstrations. 

• Adapt teaching methods and instructional materials to meet students' varying 

needs and interests. 

• Establish clear objectives for all lessons, units, and projects and communicate 

those objectives to students. 

• Establish and enforce rules for behavior and procedures for maintaining order 

among the students. 

• Meet with parents and guardians to discuss their children's progress and to 

determine priorities for their children and their resource needs. 

• Prepare students for later grades by encouraging them to explore learning 

opportunities and to persevere with challenging tasks. 

• Prepare materials and classrooms for class activities. 

• Observe and evaluate students' performance, behavior, social development, and 

physical health. 
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Candidate Biography  

Candidate A Candidate A graduated Magna Cum Laude with a dual degree 
in education and business. Candidate A was President of the 
Business Fraternity. Candidate A was born and raised in New 
York City, New York. Her hobbies include riding horses, 
reading business books, and shopping. Candidate A is 
organized, driven, and dedicated. 

Candidate B Candidate B graduated from college with a degree in 
education. In college, Candidate B served as president of the 
Student Art Club. Candidate B grew up in Seattle, 
Washington. Candidate B enjoys painting, hiking, and 
traveling to exotic locations. Candidate B is creative, 
inquisitive, and philosophical. 

Candidate C Candidate C graduated with a degree in education. She served 
as President of Students Against Child Abuse Club. Candidate 
C enjoys volunteering at the nursing home. Candidate C’s 
hometown is Canton, Georgia. In her free time she enjoys 
relaxing, cooking, and scrapbooking. Candidate C is caring, 
altruistic, thoughtful, and selfless. 

 
 

6. Which candidate would have the strongest educational knowledge? A, B, or C 
 

7. Which candidate would build the strongest teaching abilities? A, B, or C 
 

8. Which candidate would have the best communication skills? A, B, or C 
 

9. Which candidate would have the best social skills? A, B, or C 
 

10. Which candidate would you hire? A, B, or C 
 
 
Employee Selection Decision #3 – Semi-skilled/Skilled 
 
 

ITEM #1 

 

Instructions: Imagine that you are the manager of a grocery store that is in need of a new 
cashier. The job description for this position is listed below. The Human Resources 
department reviewed over 50 applicants. The HR department has reduced the pool of 
applicants to three from which you must choose. When applying to the organization, 
candidates are required to take a personality test that measures their level of 
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conscientiousness and list their previous work experience in retail organizations. Review 
information for each candidate and then indicate which one you would choose. 

 

Cashier Job Summary: 

Receive and disburse money, sell merchandise/services, work with customers. 

 

Cashier Job Responsibilities and Duties: 

• Receive payment by cash, check, credit cards, vouchers, or automatic debits. 

• Issue receipts, refunds, credits, or change due to customers. 

• Assist customers by providing information and resolving their complaints. 

• Establish or identify prices of goods, services, and tabulate bills using cash 

registers 

• Greet customers entering establishments. 

• Answer customers' questions, and provide information on procedures or policies. 

• Sell items to customers. 

• Process merchandise returns and exchanges. 

• Maintain clean and orderly checkout areas and complete other general cleaning 

duties. 

• Stock shelves, and mark prices on shelves and items. 

 

Cashier Skills and Qualifications: 

Good customer service skills, mathematical skills, communication skills, and social skills.  

 
 

Candidate Job Experience 
(Years) 

Conscientiousness 
Score 

Candidate A 5 80 

Candidate B 7  66 

Candidate C 4 80 

 
Job Experience: Each candidate was asked to provide their experience in years where 9 

years of experience was considered excellent experience.  

Conscientiousness: Each candidate was also asked to take an assessment that measured 

their level of conscientiousness (i.e., the personality trait of being thorough, careful, 

achievement-oriented and attentive). A score of 100= highly conscientious.  

 

 

Given only the information available here, choose the candidate that you would hire for 
the position: A, B, or C 
 
Circle a number on the scale to indicate how sure you are that the candidate you chose 
was the right choice. The scale ranges from 50% (meaning that you were just guessing) to 
100% (meaning that you were absolutely sure). 
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50% 60% 70% 80% 90% 100% 
just guessing   absolutely sure  
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ITEM #2 

 

Instructions: Imagine that you are the manager of a flower shop who is in need of a 
retail associate. The job description for this position is listed below. The Human 
Resources department reviewed over 50 applicants. When applying to the organization, 
candidates are required to take a personality test that measures their level of integrity and 
provide one reference. Each reference was asked to complete a rating form. The HR 
department has reduced the pool of applicants to three from which you must choose.  

 

Retail Associate Job Summary: 

Receive and disburse money, sell merchandise/services, work with customers. 

 

Retail Associate Job Responsibilities and Duties: 

• Receive payment by cash, check, credit cards, vouchers, or automatic debits. 

• Issue receipts, refunds, credits, or change due to customers. 

• Assist customers by providing information and resolving their complaints. 

• Establish or identify prices of goods, services, and tabulate bills using cash 

registers 

• Greet customers entering establishments. 

• Answer customers' questions, and provide information on procedures or policies. 

• Sell items to customers. 

• Process merchandise returns and exchanges. 

• Maintain clean and orderly checkout areas and complete other general cleaning 

duties. 

• Stock shelves, and mark prices on shelves and items. 

 

Retail Associate Skills and Qualifications: 

Good customer service skills, mathematical skills, communication skills, and social skills.  

 
 

Candidate Reference Rating 
Score  

Integrity Score 

Candidate A 5 80 

Candidate B 7 66 

Candidate C 5 90 

 
Reference Rating Score: Each candidate was also asked to provide a reference (e.g., 

former supervisor) to provide information about previous work behavior. The reference 

was then sent an email with questions asking him or her to rate the candidate on several 
dimensions. A score of 9= strongly recommend.  

Integrity Score: Candidates were asked to take an assessment that measured their level 

of integrity (i.e., the trait of being honest and having strong moral principles). A score of 

100= high integrity. 
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Imagine that you have just found out that Candidate A has accepted a position with 
another organization. Therefore, only Candidate B & C are available for the position. 
Given only the information available here, choose the candidate that you would hire for 
the position: B or C 
 
Circle a number on the scale to indicate how sure you are of your answer. The scale 
ranges from 50% (meaning that you were just guessing) to 100% (meaning that you were 
absolutely sure). 
 
50% 60% 70% 80% 90% 100% 
just guessing   absolutely sure   
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ITEM #3 

 

Instructions: Imagine that you are the manager of an Appliance Repair shop and you are 
in need of a new parts representative. The job description for this position is listed below. 
The Human Resources department reviewed over 50 applicants. When applying to the 
organization, candidates are required to take a cognitive ability test and have an initial 
semi-structured interview with a recruiter. The HR department has reduced the pool of 
applicants to three from which you must choose.  

 

Parts Representative Job Summary: 

Receive and disburse money, sell merchandise/services, work with customers. 

 

Parts Representative Job Responsibilities and Duties: 

• Receive payment by cash, check, credit cards, vouchers, or automatic debits. 

• Issue receipts, refunds, credits, or change due to customers. 

• Assist customers by providing information and resolving their complaints. 

• Establish or identify prices of goods, services, and tabulate bills using cash 

registers 

• Greet customers entering establishments. 

• Answer customers' questions, and provide information on procedures or policies. 

• Sell items to customers. 

• Process merchandise returns and exchanges. 

• Maintain clean and orderly checkout areas and complete other general cleaning 

duties. 

• Stock shelves, and mark prices on shelves and items. 

 

Parts Representative Skills and Qualifications: 

Good customer service skills, mathematical skills, communication skills, and social skills.  

 
 

Candidate Interview Rating Cognitive 
Ability 

Candidate A 5 80  

Candidate B 7 66 

Candidate C 7 54 

 
Interview Rating: Each candidate went through a three-hour interview. Interviews were 

semi-structured (i.e., a fixed set of questions was asked), but the interviewer could also 

ask other questions. A score of 9= excellent interview rating.  
Cognitive Ability: Candidates were asked to take a cognitive ability assessment that 

measured their level of problem solving, reasoning, and ability to manipulate 

information. A score of 100= high cognitive ability. 
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Given only the information available here, choose the candidate that you would hire for 
the position: A, B, or C 
 
 
Circle a number on the scale to indicate how sure you are of your answer. The scale 
ranges from 50% (meaning that you were just guessing) to 100% (meaning that you were 
absolutely sure). 
 
50% 60% 70% 80% 90% 100% 
just guessing   absolutely sure   
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ITEM #4 

 

Instructions: Imagine that you are the manager of a car rental shop and you are in need 
of a new rental clerk to manage the counter. The job description for this position is listed 
below. The Human Resources department reviewed over 50 applicants. When applying to 
the organization, candidates are required to take a work sample test that asks them to 
perform tasks they would perform on the job (e.g., role-playing with customer). They are 
also required to take a test that measures their interest in car rental procedures and 
policies, clerical work, and selling. The HR department has reduced the pool of 
applicants to three from which you must choose.  

 

Rental Clerk Job Summary: 

Receive and disburse money, sell merchandise/services, work with customers. 

 

Rental Clerk Job Responsibilities and Duties: 

• Receive payment by cash, check, credit cards, vouchers, or automatic debits. 

• Issue receipts, refunds, credits, or change due to customers. 

• Assist customers by providing information and resolving their complaints. 

• Establish or identify prices of goods, services, and tabulate bills using cash 

registers 

• Greet customers entering establishments. 

• Answer customers' questions, and provide information on procedures or policies. 

• Sell items to customers. 

• Process merchandise returns and exchanges. 

• Maintain clean and orderly checkout areas and complete other general cleaning 

duties. 

• Stock shelves, and mark prices on shelves and items. 

 

Rental Clerk Skills and Qualifications: 

Good customer service skills, mathematical skills, communication skills, and social skills.  

 
 

Candidate Interest-Fit 
Test 

Work Sample 
Test 

Candidate A 5 80 

Candidate B 7 66 

Candidate C 8 57 

 
Interest-Fit Test: Each candidate took an interest-fit test that measured their interests as 
they fit with the position. A score of 9= excellent interest fit.  

Work Sample Test: Candidates were asked to take a work sample test that measured 

their level of rental clerk skills (i.e., dealing with customers, answering phones, and 

documenting rental information). A score of 100= excellent score.  
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Imagine that you have just found out that Candidate A has accepted a position with 
another organization. Therefore, only Candidate B & C are available for the position. 
Given only the information available here, choose the candidate that you would hire for 
the position: B or C 
 
Circle a number on the scale to indicate how sure you are of your answer. The scale 
ranges from 50% (meaning that you were just guessing) to 100% (meaning that you were 
absolutely sure). 
 
50% 60% 70% 80% 90% 100% 
just guessing   absolutely sure
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Knowledge Test 

Selection Knowledge 

 

1. If an employer is accused of unknowingly discriminating against a group of 
employees, the accusation would be considered as a case of adverse ___________. 

a. impact 

b. treatment 
c. discrimination 
d. employment 

 

2. For selection purposes, one can assume that a person’s intelligence and personality 
a. can increase given the proper training. 

b. remain relatively stable over time. 

c. will decrease without proper training. 
d. remain stable in work settings but decrease in settings outside of the work 

environment. 
 
3. The Five Factor Model of personality includes the following personality dimensions: 

a. conscientiousness, agreeableness, emotional stability, extraversion, openness 

to experience. 

b. conscientiousness, agreeableness, emotional stability, extraversion, introversion. 
c. conscientiousness, integrity, emotional stability, extraversion, openness to 

experience. 
d. conscientiousness, agreeableness, emotional stability, extraversion, intelligence. 

 
4. Joe has recently taken a personality test. The test reveals that Joe is high in 
conscientiousness, agreeableness, and emotional stability. Based on the notion of a 
functional personality at work, Joe is also likely to have high 

a. integrity. 

b. extraversion. 
c. introversion. 
d. intelligence. 

 
5. Melanie takes a test in his History class. Her score will most reflect her: 

a. emotional knowledge. 
b. declarative knowledge. 
c. procedural knowledge. 
d. life knowledge. 

 

6. The one personality trait that consistently predicts performance across almost all job 
types is _____________ 

a. Conscientiousness. 

b. Creative. 
c. Openness to Experience. 
d. Assertiveness. 
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7. In seeking to hire several new employees, an interviewer asks the same questions to 
each applicant, and each applicant is assigned a score based on his or her answers. This is 
an example of a(n) __________ interview. 

a. group 
b. unstructured 
c. situational 
d. structured 

 

8. Caroline is applying for a job as an airline pilot. As one of her requirements, she is 
asked to complete several maneuvers in a flight simulator. This type of test can be best 
characterized as a(n) 

a. work sample test. 
b. achievement test. 
c. cluster test. 
d. situational judgment test. 

 

9. Assessment practices that are poor predictors of future job performance are 
a. biodata and personality. 
b. graphology and polygraph 
c. assessment centers and intelligence tests 
d. cognitive ability and situational judgment tests 

 
10. Based on meta-analytic research, it is widely understood that _______ is the single 
best predictor of job performance. 
 a. Work experience 
 b. Cognitive ability 
 c. Emotional intelligence 
 d. Educational background  
 

 

Decision-Making Knowledge 

 

1. Indicate the statement below that is true: 
a. The probability is higher for a combination of two events (Event A & Event B) 
happening than the probability of only one of those events (Event A) happening  
b. The probability is lower for a combination of two events (Event A & Event B) 
happening than the probability of only one of those events (Event A) happening  
c. The probability of a combination of two events (Event A & Event B) happening 
is equal to the probability of only one of those events (Event A) happening  

 
2. With the representativeness heuristic, we 

a. judge a sample to be more likely if it is similar to the population from 

which it was selected. 

b.judge a sample to be more likely if it is drawn from a large population. 
c. judge a sample to be more likely if it has a lower base rate. 
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d) judge a sample to be more likely if base rate and sample size information is 
available. 
 

3. The belief that a managers ability to perfectly rational decisions is limited by cognitive 
capacity and times constraints is 
 a. Rational decision-making 

b. Bounded rationality 
c. Satisficing 
d. Non-rational decision making. 

 
4. Participants were presented with a list of 24 names. The list was composed of 12 
famous women and 12 men who were less well known. Upon later testing, the 
participants reported that there were more women on the list than men. This finding 
demonstrates which of the following: 
 a. The alignment heuristic. 
 b. The availability heuristic. 
 c. Effects of gender stereotypes on memory. 
 d. The representativeness heuristic. 
 e. The framing effect. 
 
5. Which of the following is NOT an example of metacognition? 

a. A student who needs to memorize French vocabulary judges how long it has 
taken to learn similar words in the past in order to allot enough time to study. 
b. From prior experience, a learner knows that using imagery will help her learn 
the main points of speech. 

 c. A student studies by repeating material over and over. 

d. After studying a text for a short time, a student tests herself and judges her 
performance, then decides how much more she needs to study based on this 
performance. 

 e. A student who knows that she learns better in a quiet place decides to study in t
 he library rather than in her dorm’s study room. 
 
6. While a board of directors was attempting to make a major decision, all members felt 
pressure to support the group’s views and to reject ideas that were contrary to the 
opinions of the group. This example best illustrates: 
 a. group polarization 
 b. group cohesiveness 
 c. groupthink 
 d. social facilitation 
 e. sunk costs 
 
7. Suppose that Komiko has just won a congressional election. A number of voters 
remark that they had always been confident that Komiko would win. During the 
campaign, however, some of these same voters had expressed their doubts about the 
outcome. This example illustrates which of the following concepts in decision-making? 
 a. Hindsight bias 
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 b. The representativeness heuristic 
 c. The availability heuristic  
 d. The framing effect 
 e. The conjunction fallacy  
 
8. In one study, people were asked to estimate the length of the Mississippi River after 
they answered a question: "Is it longer than 500 miles?" or "Is it longer than 5,000 
miles?" Estimates were much smaller in the former case than in the latter case, suggesting 
that the estimate was influenced by: 

a) an illusory correlation.  
b) a base rate.  

c) an anchor.  

d) a risky shift.  
 
9. Research on the framing effect reveals that people: 

a) rely too much on the representativeness heuristic when they make purchases.  
b) make decisions in which they consider the deep structure (frame) more than the 
surface structure.  
c) usually think that a frame applies to many kinds of decision-making situations.  

d) are influenced by background context, as well as the way in which a 

question is worded.  

 

10. When decision makers tend to think they know more than they do or hold 
unrealistically positive views of themselves and their performance, they are exhibiting 
_______________. 

a. self-serving bias 
b. the anchoring effect 
c. immediate gratification bias 

d. overconfidence bias 

 

 
 
Expertise/Confidence in Knowledge 
Please rate your area of expertise compares to others in your field:  
 

1. Employment Law 
2. Psychometrics 
3. Criterion Theory and Development 
4. Individual Assessment 
5. Individual Differences 
6. Job Evaluation and Compensation 
7. Job/Task Analysis and Classification 
8. Judgment and Decision Making 
9. Leadership and Management 
10. Organizational Behavior 
11. Personnel Recruitment 



 

 156

12. Personnel Selection 
13. Personnel Placement 
14. Training Theory 
15. Work Motivation 
16. Behavioral Economics 
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Control Variables 

 

Cognitive Reflection Test (Toplak, West, & Stanovich, 2014) 
(1) A bat and a ball cost $1.10 in total. The bat costs a dollar more than the ball. How 
much does the ball cost? ____ cents [Correct answer ¼ 5 cents; intuitive answer ¼ 10 
cents]  
 
(2) If it takes 5 machines 5 minutes to make 5 widgets, how long would it take 100 
machines to make 100 widgets? ____ minutes [Correct answer ¼ 5 minutes; intuitive 
answer ¼ 100 minutes]  
 
(3) In a lake, there is a patch of lily pads. Every day, the patch doubles in size. If it takes 
48 days for the patch to cover the entire lake, how long would it take for the patch to 
cover half of the lake? ____ days [Correct answer ¼ 47 days; intuitive answer ¼ 24 days] 
The score on these original three items will be designated CRT3 in our study. We added 
the follow four-items to the CRT:  
 
(4) If John can drink one barrel of water in 6 days, and Mary can drink one barrel of 
water in 12 days, how long would it take them to drink one barrel of water together? 
_____ days [correct answer ¼ 4 days; intuitive answer ¼ 9]  
 
(5) Jerry received both the 15th highest and the 15th lowest mark in the class. How many 
students are in the class? ______ students [correct answer ¼ 29 students; intuitive answer 
¼ 30]  
 
(6) A man buys a pig for $60, sells it for $70, buys it back for $80, and sells it finally for 
$90. How much has he made? _____ dollars [correct answer ¼ $20; intuitive answer ¼ 
$10]  
 
(7) Simon decided to invest $8,000 in the stock market one day early in 2008. Six months 
after he invested, on July 17, the stocks he had purchased were down 50%. Fortunately 
for Simon, from July 17 to October 17, the stocks he had purchased went up 75%. At this 
point, Simon has: a. broken even in the stock market, b. is ahead of where he began, c. 
has lost money [correct answer ¼ c, because the value at this point is $7,000; intuitive 
response ¼ b]. 

 

Personality  

RESPONE OPTIONS: 
Strongly Disagree (1) Disagree (2), Neutral (3), Agree (4), Strongly Agree (5) 
 
Decision Style (Scott & Bruce, 1995) 
1. I double-check my information sources to be sure I have the right facts before making 

decisions. 
2. I make decisions in a logical and systematic way. 
3. My decision making requires careful thought. 
4. When making a decision, I consider various options in terms of a specific goal 
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5. I explore all of my options before making a decision. 
6. When making decisions, I rely upon my instincts. 
7. When I make decisions, I tend to rely on my intuition 
8. I generally make decisions that feel right to me 
9. When I make a decision, it is more important for me to feel the decision is right than 

to have a rational reason for it. 
10. When I make a decision, I trust my inner feelings and reactions. 
11. I often need the assistance of other people when making important decisions. 
12. I rarely make important decisions without consulting other people. 
13. If I have the support of others, it is easier for me to make important decisions. 
14. I use the advice of other people in making my important decisions 
15. I like to have someone to steer me in the right direction when I am faced with 

important decisions 
16. I avoid making important decisions until the pressure is on. 
17. I postpone decision making whenever possible. 
18. I often procrastinate when it comes to making important decisions. 
19. I generally make important decisions at the last minute. 
20. I putt off making many decisions because thinking about them makes me uneasy. 
21. I generally make snap decisions. 
22. I often make decisions on the spur of the moment. 
23. I make quick decisions. 
24. I often make impulsive decisions. 
25. When making decisions, I do what seems natural at the moment. 
 
Conscientiousness (International Personality Item Pool) 
1. Am always prepared. 
2. Pay attention to details. 
3. Get chores done right away. 
4. Carry out my plans. 
5. Make plans and stick to them. 
6. Complete tasks successfully 
7. Do things according to a plan 
8. Am exacting in my work 
9. Finish what I start 
10. Follow through with my plans 
11. Waste my time. 
12. Find it difficult to get down to work. 
13. Do just enough work to get by. 
14. Don't see things through. 
15. Shirk my duties. 
16. Mess things up 
17. Leave things unfinished 
18. Don't put my mind on the task at hand 
19. Make a mess of things 
20. Need a push to get started 
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Sleepiness (2008)  
How likely are you to doze off or fall asleep in the following situations, in contrast to 
feeling just tired?  
This refers to your usual way of life in recent times. 
Even if you haven’t done some of these things recently try to work out how they have 
affected you. 
 
Use the following scale to choose the most appropriate number for each situation. 
 

0 = would never doze  
1 = slight chance of dozing 
2 = moderate chance of dozing 
3 = high chance of dozing 

 
1. Sitting and reading 
2. Watching TV 
3. Sitting, inactive in a public place (e.g., a theater or meeting) 
4. As a passenger in a car for an hour without a break 
5. Lying down to rest in the afternoon when circumstances permit 
6. Sitting and talking to someone 
7. Sitting quietly after lunch without alcohol 
8. In a car, while stopped for a few minutes in the traffic 
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Demographics 

Please indicate your age: 

Please indicate your gender: Male, Female, Transgender 

Please indicate your race: 
 

- White, non-Hispanic 
- Black, non-Hispanic 
- Hispanic 
- Asian or Pacific Islander 
- Native American 
- Pacific Islander 
- Other 

 
Please Indicate Your Current Student Status: 

- Full-time student 
- Part-time student 
- Not a student 

 
 
Please indicate your current work status: 

- Full-time employee 
- Part-time employee 
- Unemployed 
- Retired 
- Other ________________ 

 
Please indicate your current educational status: 
 

1. Less than a High-School Diploma 
2. High-school diploma 
3. Associate degree 
4. Bachelor’s degree 
5. Master’s degree 
6. Doctoral degree 
7. Current undergraduate student 
8. Current masters-level graduate student 
9. Current doctoral-level graduate student 
10. Other 

 
Please list the field of study in which your degree was obtained or is currently being 
obtained: __ 
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Appendix D: Informed Consent 
 
You are invited to participate in a research study under the direction of the Principal Investigator, 
Dr. Tara Behrend from the Department of Organizational Sciences and Communication at The 
George Washington University. Taking part in this research is entirely voluntary. You may 
choose not to participate or to withdraw from the study at any time.  
 
Purpose of the Study 

The purpose of this study is to understand how individuals make decisions in organizations. 
Furthermore, we will attempt to understand individual characteristics related to decision-making.  
 
Description of Research Activities 

If you choose to take part in this study, you will be asked to complete an online survey. Questions 
in this survey will be related to decision-making, problem solving, and your individual 
characteristics. The total amount of time you will spend in this study is 30-45 minutes to 
complete the online survey. You may refuse to answer any of the questions and you may stop 
your participation in this study at any time.  
 
Benefits of Participating 

You will not benefit directly from your participation in the study. The benefits to science and 
society that might result from this study are: the ability understand good decision-making in 
organizations and the ability to enhance scientific measurement of characteristics related to 
decision-making. 
 
Compensation, Raffle, & Results Provided 

Upon completion of the study you will be given a survey code to enter in MTurk that will confirm 
your participation for payment of $1.25. Also, upon completion of the entire study all participants 
will have the choice to be entered into a raffle to win a $100 Amazon gift card. You will also 
learn what kind of decision maker you are. You will receive results that explain your approach to 
decision-making.  
 
Possible Risks & Measures Taken to Reduce Possible Risk 

Possible risks or discomforts you could experience during this study include a small risk of loss 
of confidentiality or possible discomfort when asked for personal information. Every effort will 
be made to keep your information confidential, however, this cannot be guaranteed. You will be 
asked to provide your email if you wish to be entered into the raffle. However, before you enter 
your email address, you will be taken to a separate page and your email will be stored in a 
completely separate location from your survey results. Your email will in no way be connected 
with your results.  
 
If results of this research study are reported in journals or at scientific meetings all data will be 
reported in summary format. Your records for the study may be reviewed by departments of the 
University responsible for overseeing research safety and compliance.  
 

Contact Information 

• The Office of Human Research of George Washington University, at telephone number 
(202) 994-2715, can provide further information about your rights as a research 
participant.  
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• Further information regarding this study may be obtained by contacting Nikki 
Blacksmith, the lead researcher, at telephone number (630) 888-8150 or 
nblacksmith@gwmail.gwu.edu.  

 
Your signature is not required. Proceeding to the questionnaire by clicking on the button below 
acknowledges your consent to participate in this study. 
 
*Please keep a copy of this document in case you want to read it again. 
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Appendix E: Post Hoc Analyses 

One potential reason that the hypotheses were not supported could be due to 

inadequate or inaccurate measurement of rationality. The correlation between the 

rationality scale developed for this study had no relationship (r = .00) to the Cognitive 

Reflection Test (CRT; Frederick, 2005; Toplak, West, & Stanovich, 2014), which is an 

assessment designed to measure an individual’s tendency to override an incorrect 

intuitive response (i.e., systems 1 response) and engage in a controlled analytical thinking 

process in order to obtain the correct answer (i.e., system 2 response). In other words, the 

CRT is a recognized measure of rationality. The lack of association between the two 

measures suggests that the rationality measure developed for this study may not be 

measuring rationality. As mentioned previously, measurement error can greatly affect the 

results of a mediation analysis (MacKinnon, 2008) and if the rationality measurement 

contained a lot of error, it could lead to inaccurate results. To further evaluate whether 

measurement error contributed to the unreliability of the results, analyses were repeated 

with the CRT as a measure of rationality. Because the CRT was not based in a hiring 

context, only the decision-making knowledge variable was used. A full mediation and 

partial mediation model were tested using decision-making knowledge as the mediator 

(see Figure 29 and Figure 30). The full and partial mediation models were also tested 

again with control variables included (see Figure 31 and Figure 32). Model fit indices for 

all models are reported in Table 12. Both models had similarly good fit. The full 

mediation model and partial mediation model are nested and therefore Χ2 difference tests 

were conducted to compare fit. There was a significant difference (ΔΧ2 = 44.65, Δdf = 1, 

p<.001) between the full mediation and partial mediation selection knowledge models, 
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suggesting that the partial mediation model had a significantly better fit. Models that 

included the control variables were also compared. There was a significant difference 

(ΔΧ2 =39.38, Δdf = 1, p<.001) between the full mediation and partial mediation decision-

making knowledge models that included control variables; the partial mediation model fit 

better. The partial mediation model without control variables and the partial mediation 

model with control variables were also nested and therefore were compared. The partial 

mediation model without control variables fit better (ΔΧ2 =1660.50, Δdf = 936, p<.001).  

Path estimates (see Figures 29-32) and indirect effects (see Table 13) were 

evaluated for the partial mediation model without control variables to determine the 

strength and dependability of the mediated effect. The path estimate between decision-

making knowledge and the CRT (i.e., rationality), though trending in the right direction, 

was weak (.14) and not significant (see Figure 30). The indirect effect was also not 

significant in the partial mediation model. Table 13 provides estimates of the mediated 

effects along with the confidence intervals. 

An evaluation of model fit indices for the structural equation model demonstrates 

that the theoretical model matches the observed data relatively well. However, the path 

estimate between decision-making knowledge and the CRT (i.e., rationality) was weak 

and not significant. While both the direct effect and total effect were significant, the 

indirect effect was not significant. The post hoc analyses, though likely more reliable 

than the primary analyses, still do not provide support for the mediation hypothesis. 

However, there was a strong relationship between general mental ability and the CRT. 
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Figure 29 

Full Mediation Model with CRT as Measure of Rationality  

 

Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0. 
 

 

Figure 30 

Partial Mediation Model with CRT as Measure of Rationality  

 

Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0. 
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Figure 31 

Full Mediation Model with CRT as Measure of Rationality with Control Variables 

 

Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0.  
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Figure 32 

Partial Mediation Model with CRT as Measure of Rationality with Control Variables 

  
 
Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0.  
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Table 12 

Post Hoc Mediation Model Fit Indices 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. df= degrees of freedom; CFI = Comparative Fit Index, RMSEA = Root Mean Square of Approximation;  
SMSR = Standardized Root Mean Square Residual. Cut-off values are based on Hu and Bentler’s (1998; 1999)  
recommendations. Bolded values represent fit indices meeting or exceeding cut-off recommendations. Control  
variables include Conscientiousness, Rational Decision Style, Intuitive Decision Style, and Spontaneous  
Decision Style. 

 

Model Χ2 df Χ2 / df p-value CFI AIC BIC 
RMSEA 
(95% CI) 

SMSR 

Cut-off Values    >.05 ≥.95   ≤.06 ≤.08 

Knowledge – Decision-
Making 

         

Full Mediation 514.21 320 1.61 .000 .91 19310.07 19564.71 .03 (.02, .03) .04 

Partial Mediation 469.56 319 1.47 .000 .93 19267.42 19526.44 .03 (.03, .04) .04 

Models with Control 

Variables 
         

Knowledge – Decision-
Making 

         

Full Mediation 2130.06 1256 1.70 .000 .91 47881.32 48408.23 .04 (.03, .04) .05 

Partial Mediation 2090.68 1255 1.67 .000 .91 47843.94 48375.17 .04 (.03, .04) .05 
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Table 13 

Post Hoc Analyses - Direct, Indirect, and Total Effects 

Model Estimate 
SE – 

Bootstrap 
z 

p-
value 

CI 

(lower, upper) 

DM Knowledge (Full Mediation)      
Indirect 7.40 .91 8.15 .00 5.80, 9.41 

DM Knowledge (Partial Mediation)      
Direct  7.12 1.30 5.48 .00 4.97, 9.87 
Indirect 1.20 .79 1.52 .13 -.044, 2.68 
Total  8.32 .91 9.14 .00 6.79, 10.32 

Models with Control Variables      
DM Knowledge (Full Mediation)      

Indirect 7.05 1.06 6.63 0.00 05.34, 9.57 
DM Knowledge (Partial Mediation)      

Direct  7.34 1.52 4.84 0.00 4.95, 10.93 
Indirect 0.87 0.99 0.87 0.38 -1.31, 2.53 
Total  8.21 0.97 8.43 0.00 6.57, 10.41 

 

 
 Another possible reason the hypotheses were not supported could be because the 

rationality scales (e.g., conjunction fallacy, attraction effects) all represent distinct 

constructs and should not be combined. The differing correlations between various 

decision skills provide evidence that this may be the case. Also, the relationship between 

general mental ability and rationality varies across scales. Combining the different 

heuristic items and scales could be masking the true relationships between general mental 

ability and susceptibility to cognitive heuristics. Therefore, analyses were run with the 

conjunction fallacy and representativeness to evaluate results across the scales. 

Conjunction fallacy was chosen because it was the scale with the highest correlation with 

general mental ability, knowledge, and the CRT. Conversely, representativeness was 

evaluated for comparison purposes. Models with control variables were not run because 

prior analyses all resulted in nonsignificant path estimates between rationality and the 

control variables. Furthermore, the control variables were not correlated with any of the 

rationality scales.  
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Fit indices for the models predicting performance on the conjunction fallacy are 

presented in Table 14. All models had relatively adequate fit meeting cut-offs for two of 

the fit indices (RMSEA and SMSR). Models with only a single knowledge variable fit 

the data better than models including both knowledge variables. In order to compare the 

full and partial mediation models, Χ2 difference tests were conducted. There was a 

significant difference (ΔΧ2 = 16.56, Δdf = 1, p<.001) between the full mediation and 

partial mediation selection knowledge models. There was also a significant difference 

(ΔΧ2 = 7.88, Δdf = 1, p= .01) between the full and partial mediation decision-making 

knowledge models. The partial mediation models provide a better account of the data. 

Path estimates between all variables are provided in Figures 33-38. In the partial 

mediation models, path estimates between selection knowledge and the conjunction 

fallacy were not significant (see Figure 34 and Figure 36). Evaluation of the mediated 

effect indicates that there is not a significant indirect effect. There was a significant total 

and direct effect (see Table 15). This post hoc analysis did not provide support for the 

mediation hypothesis. However, based on the significant path estimates and the 

significant direct effect there was support for Hypothesis 1 that states general mental 

ability and rationality are positively related.  

Fit indices for the models predicting performance on the representativeness items 

are presented in Table 16. Again, models had relatively adequate fit meeting cut-offs for 

two of the fit indices (RMSEA and SMSR). Models with only a single knowledge 

variable fit the data better than models including both knowledge variables. In order to 

compare the full and partial mediation models, Χ2 difference tests were conducted. There 

was no significant difference (ΔΧ2 = .05, Δdf = 1, p= .82) between the full mediation and 
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partial mediation selection knowledge models. There was also not a significant difference 

(ΔΧ2 = .68, Δdf = 1, p= .41) between the full and partial mediation decision-making 

knowledge models. The full mediation models provide a more parsimonious account of 

the data. Path estimates between all variables are provided in Figures 33-38. In both full 

mediation models, path estimates between selection knowledge and the conjunction 

fallacy were nonsignificant (see Figure 33 and Figure 35). Results differed from the 

models with conjunction fallacy such that path estimates between general mental ability 

and the rationality scale were nonsignificant in the representativeness model. Also, there 

were no significant direct effects for the full or partial mediation models (see Table 17).  

These results suggest that it might not make sense to combine various cognitive 

heuristics and biases together as they likely measure different concepts and have different 

relationships with antecedents. This finding is consistent with previous research (e.g, Del 

Missier et al., 2012; Phillips et al., 2016). Different types of decisions and decision tasks 

require different traits and thinking processes; there should be a match between the task 

characteristics and the thinking processes involved (Phillips et al., 2016). The lack of 

such a match between representativeness and general mental ability could explain the 

nonexistent relationships seen earlier between general mental ability and rationality. 

Because the conjunction fallacy required an understanding of probabilities and numerical 

reasoning, it was related to general mental ability whereas representativeness did not 

require logical reasoning and therefore not related.  
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Table 14 

Post Hoc Analyses - Conjunction Fallacy Mediation Model Fit Indices  

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. df= degrees of freedom; CFI = Comparative Fit Index, RMSEA = Root Mean Square of Approximation;  
SMSR = Standardized Root Mean Square Residual. Cut-off values are based on Hu and Bentler’s (1998; 1999)  
recommendations. Bolded values represent fit indices meeting or exceeding cut-off recommendations. Control  
variables include Conscientiousness, Rational Decision Style, Intuitive Decision Style, and Spontaneous Decision  
Style. 
 
 

Model Χ2 df Χ2/ df p-value CFI AIC BIC 
RMSEA 
(95% CI) 

SMSR 

Cut-off Values    >0.05 ≥0.95   ≤0.06 ≤0.08 

Knowledge – Selection          

Full Mediation 440.22 320 1.38 0.000 0.93 19414.32 19668.95 0.03 (0.02, 0.03) 0.04 

Partial Mediation 423.66 319 1.33 0.000 0.94 19399.75 19658.78 0.02 (0.02, 0.03) 0.04 

Knowledge – Decision-Making          

Full Mediation 461.16 320 1.44 0.000 0.93 18552.52 18807.16 0.03 (0.02, 0.03) 0.04 

Partial Mediation 453.28 319 1.42 0.000 0.93 18546.64 18805.66 0.03 (0.02, 0.03) 0.04 

Knowledge – Selection & Decision-
Making 

  
 

      

Full Mediation 888.29 623 1.43 0.000 0.89 25701.09 26052.31 0.03 (0.02, 0.03) 0.05 

Partial Mediation 883.35 622 1.42 0.000 0.89 25698.15 26053.76 0.03 (0.02, 0.03) 0.04 
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Figure 33 

Full Mediation Model with Conjunction Fallacy and Selection Knowledge 

 
 

 
 
Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0.  
 
 
Figure 34 

 
Partial Mediation Model with Conjunction Fallacy and Selection Knowledge 

 

 
 
Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0.  
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Figure 35 

Full Mediation Model with Conjunction Fallacy and Decision-Making Knowledge  

 

 

 
 
Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0.  
 
 
Figure 36 

 
Partial Mediation Model with Conjunction Fallacy and Decision-Making Knowledge  

 

 
 
Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0.  
 
 
 
 
 
  

 



 

 175

Figure 37 

Full Mediation Model with Conjunction Fallacy and both Selection and Decision-Making 

Knowledge  

 
 

 
Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0.  
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Figure 38 

Full Mediation Model with Conjunction Fallacy and both Selection and Decision-Making 

Knowledge  

 

 
Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0.  
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Table 15 

Post Hoc Analyses with Conjunction Fallacy - Direct, Indirect, and Total Effects 

 

Model Estimate 
SE – 

Bootstrap 
z 

p-
value 

CI 

(lower, upper) 

Selection Knowledge (Full 
Mediation) 

     

Indirect 1.32 .31 4.22 .00 .78, 1.98 
Selection Knowledge (Partial 
Mediation) 

     

Direct  1.72 .45 3.82 .00 .88, 2.66 
Indirect .41 .28 1.48 .14 -.05, 1.06 
Total  2.13 .36 5.89 .00 1.52, 2.89 

      
DM Knowledge (Full Mediation)      
             Indirect -.24 .46 -.52 .61 -1.19, .615 
DM Knowledge (Partial Mediation)      
             Direct  -.99 1.31 -.76 .45 -3.67, 1.50 

Indirect .37 .94 .39 .69 -1.26, 2.49 
Total  -.62 .70 -.89 .37 -1.93, .77 

Selection & DM Knowledge (Full 
Mediation) 

     

Indirect – Selection .40 3.23 .12 .90 -5.78, 2.23 
Indirect – DM 1.86 3.45 .54 .59 .25, 9.87 

Selection & DM Knowledge (Partial 
Mediation) 

     

             Direct  -2.50 173.68 -.01 .99 -52.09, 11.21 
Indirect – Selection -.97 36.47 -.03 .98 -6.02, 2.49 
Indirect – DM 2.70 197.98 .01 .99 -7.88, 53.95 
Total  -.78 .82 -.94 .35 -2.50, .74 
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Table 16 

Post Hoc Analyses - Representativeness Mediation Model Fit Indices  

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. df= degrees of freedom; CFI = Comparative Fit Index, RMSEA = Root Mean Square of Approximation;  
SMSR = Standardized Root Mean Square Residual. Cut-off values are based on Hu and Bentler’s (1998; 1999)  
recommendations. Bolded values represent fit indices meeting or exceeding cut-off recommendations. Control  
variables include Conscientiousness, Rational Decision Style, Intuitive Decision Style, and Spontaneous Decision  
Style. 
 
 

Model Χ2 df Χ2/ df p-value CFI AIC BIC 
RMSEA 
(95% CI) 

SMSR 

Cut-off Values    >0.05 ≥0.95   ≤0.06 ≤0.08 

Knowledge – Selection          

Full Mediation 420.37 320 1.31 0.000 0.93 20343.99 20598.62 0.02 (0.02, 0.03) 0.04 

Partial Mediation 420.32 319 1.32 0.000 0.94 20345.94 20604.96 0.02 (0.02, 0.03) 0.04 

Knowledge – Decision-Making          

Full Mediation 441.77 320 1.38 0.000 0.94 19496.06 19750.70 0.03 (0.02, 0.03) 0.04 

Partial Mediation 441.09 319 1.38 0.000 0.94 19497.38 19756.41 0.03 (0.02, 0.03) 0.04 

Knowledge – Selection & Decision-
Making 

  
 

      

Full Mediation 875.31 623 1.40 0.000 0.89 26648.16 26999.38 0.03 (0.02, 0.03) 0.04 

Partial Mediation 874.93 622 1.41 0.000 0.89 26649.78 27005.39 0.03 (0.02, 0.03) 0.04 
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Figure 39 

Full Mediation Model with Representativeness and Selection Knowledge  

 
 

 
 
Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0. 
 
 

Figure 40 

Partial Mediation Model with Representativeness and Selection Knowledge  

 

 
 
Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0. 
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Figure 41 

Full Mediation Model with Representativeness and Decision-Making Knowledge  

 
 

 
 
Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0.  
 
 
Figure 42 

 
Partial Mediation Model with Representativeness Decision-Making Knowledge  

 

 
 
Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0.  
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Figure 43 

Full Mediation Model with Representativeness and both Selection and Decision-Making 

Knowledge  

 
 

 
 
Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0.  
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Figure 44 

Partial Mediation Model with Representativeness and both Selection and Decision-

Making Knowledge  

 
 

  
 
Note. Bold values indicate statistically significant path estimates where a two-tailed 
confidence interval does not include 0. 
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Table 17 

 

Post Hoc Analyses with Representativeness - Direct, Indirect, and Total Effects 

 

 

Model Estimate 
SE – 

Bootstrap 
z 

p-
value 

CI 
(lower, upper) 

Selection Knowledge (Full Mediation)      
Indirect -0.50 .45 -1.11 .27 -1.44, .28 

Selection Knowledge (Partial 
Mediation) 

     

Direct  -.21 .96 -.22 .83 -1.99, 1.72 
Indirect -.41 .59 -.69 .49 -1.59, .66 
Total  -.61 .70 -.88 .38 -1.90, .84 

      
DM Knowledge (Full Mediation)      
       Indirect -.24 .47 -.50 .62 -1.23, .65 
DM Knowledge (Partial Mediation)      
             Direct  -.991 1.34 -.74 .46 -3.64, 1.78 

Indirect .37 .96 .38 .70 -1.70, 2.27 
Total  -.62 .70 -.88 .38 -2.03, .77 

      
Selection & DM Knowledge (Full 
Mediation) 

     

Indirect – Selection -1.47 2.38 -.62 .54 -6.06, 1.66 
Indirect – DM .97 2.44 .37 .69 -2.50, 5.46 

Selection & DM Knowledge (Partial 
Mediation) 

     

             Direct  3.94 66.42 .06 .95 .34, 58.01 
Indirect – Selection -.32 1.12 -.29 .77 -.3.39, 1.04 
Indirect – DM -.10 66.19 -.01 .99 -57.33, 1.62 
Total  2.66 .50 5.36 0.00 1.83, 3.78 
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Summary of Pot Hoc Analyses Results  

The confidence intervals in the primary analyses indicated that the results were 

not trustworthy. This may be the case because of potential measurement error given that 

the rationality scale was adapted for this study. It is possible that due to the change in 

nature of response scale and administration (i.e., from a rank order to Likert and from 

between-subjects to within-subjects) the rationality scale may measure unintended 

constructs or contain error. This is supported by the fact that the correlation between the 

rationality scale developed for this study and the CRT, an established rationality measure, 

was zero (r=.00).  

A post hoc analysis using the CRT, an established measure of rationality, and 

decision-making knowledge was therefore conducted. Results indicated that the partial 

mediation model had good fit (see Table 12) and significantly better fit (ΔΧ2 = 44.65, Δdf 

= 1, p<.001) than the full mediation model. This differed from the results using the 

adapted rationality measure in which the full mediation model was preferred. Path 

estimates between general mental ability and decision-making knowledge (.70) and 

rationality (.60) were both significant. However, similar to the previous analyses, the path 

estimate between decision-making knowledge and rationality (.14) was not significant. 

The indirect effect was also not significant. Findings from this post hoc analysis provided 

no support for the mediation hypothesis. However, unlike the primary analyses, there was 

a strong direct relationship between general mental ability and rationality (i.e., CRT), 

supporting Hypothesis 1.   

Another potential reason the primary analyses did not support the hypotheses is 

because the subscales of rationality were not correlated highly with one another (see 



 

 185

Table 8). This suggests that, contrary to expectations, rationality is not a single unitary 

skill and that each subscale of rationality may measure a different construct and/or may 

require a different skillset. If this is the case, then combining the different heuristic items 

may be masking the true relationship between general mental ability and the 

susceptibility to heuristics.  

Therefore, post hoc analyses were conducted with the conjunction fallacy, which 

had the strongest positive relationship with general mental ability. Models with only a 

single knowledge variable (i.e., selection only or decision-making only) fit better than the 

model with both. In both cases, the partial mediation model was a better fit. Similar to all 

previous results, there was not a significant path estimate between either selection 

knowledge and rationality or decision-making knowledge and rationality, nor was there a 

significant indirect effect. However, there was a significant path estimate between 

general mental ability and the conjunction fallacy as well as a significant direct effect. 

These results provide support for Hypothesis 1 but did not provide support for the 

mediation hypothesis, Hypothesis 2.  

Post hoc analyses were conducted with the representativeness heuristic, which 

had the weakest relationship with general mental ability. Models with only a single 

knowledge variable (i.e., selection only or decision-making only) fit better than the model 

with both knowledge variables. In both models, there was no significant difference 

between the partial mediation model and the full mediation model. The full mediation 

was preferable due to the fact that it was the most parsimonious account of the data. As 

with all other previous models, there was no support for the mediation effect when path 

estimates and indirect effects were evaluated. When using the representativeness 
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heuristic, there was also no support for Hypothesis 1, which stated that general mental 

ability was directly related to rationality. These findings demonstrate that not all 

cognitive heuristics are invoking the same cognitive processes and are potentially 

measuring different aspects of rationality.  

In conclusion, while the primary analyses did not provide support for Hypothesis 

1, the post hoc analyses did provide support for Hypothesis 1, which stated that general 

mental ability is directly related to rationality. When an established measure of rationality 

was used there was a strong, significant direct path between general mental ability and 

rationality. High levels of general mental ability lead likely to higher levels of rationality. 

It was also found that the relationship between general mental ability and rationality 

varies by subscale. No support, on the other hand, was found for Hypothesis 2 that stated 

that knowledge mediated the relationship between general mental ability and rationality. 

Across all the primary and post hoc analyses that were run, no mediation effect was 

found. Knowledge does not mediate the relationship between general mental ability and 

rationality. Taken together, general mental ability is an antecedent to rationality but 

knowledge is not.   

When the CRT was used as the measure of rationality in the post hoc analyses, 

there was a significant direct effect; individuals with higher levels of general mental 

ability were more likely to avoid cognitive biases and heuristics. Rationality is liked 

related to general mental ability because, in order to avoid heuristic responses, 

individuals need to be able to logically reason, understand probabilities or work through 

other math problems (e.g., base-rates), recall information from memory, and be able to 
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recognize, interpret, and comprehend words which are all components of general mental 

ability.  

 


