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ABSTRACT 

Behavior-analytic accounts of rule-adherence behavior suggest that rule-governance is a 

general class of functional (i.e., instrumental) behavior maintained by social 

consequences (Baum, 2005; Malott & Suarez, 2004; Jacobs et al., in prep.). Evolutionary 

Life-History (LH) theory suggests that LH strategy may underlie variation in rule-

adherence behavior. Based on an integration of these two theories, a theoretical structural 

model of rule-governance was developed and tested. The structure of this model was used 

to develop follow-up experiments to test particularly salient links in the model. 

Consistent with theory, the structural model indicated that slow LH strategy directly and 

indirectly (through increased moral emotions and increased executive functioning) 

contributed to strength of rule-governance. Two experiments failed to replicate 

previously demonstrated effects of executive function depletion or moral identity priming 

(on moral behavioral outcome measures). Further, self-report measures of slow LH 

strategy, executive functioning, and rule-governance did not predict prosocial (donating) 

or rule-defiance (cheating) behavior in laboratory tasks. The limitations of relying solely 

on either self-report or behavioral tasks of unknown external validity are discussed.  
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INTRODUCTION AND LITERATURE REVIEW 

Overview 

 With the emergence of human language came the ability for people to explicitly 

prescribe how they want themselves and others to conduct their behavior. That is, 

language enables humans to give and follow prescriptive rules including simple 

instructions (Please put your books away now!), behavioral advice (You should call her 

and ask her out), social threats and warnings (Stay away from her or I‟ll beat you up!), 

interpersonal promises (If you give me a ride, I‟ll take you out to dinner later), and moral 

and legal rules (Stop when the light is red). Failing to adhere to such rules would prevent 

much interpersonal cooperation and the mutual benefits that can result from it. Further, 

adhering to verbal instructions enables people to benefit from the learning history and 

experiences of others without having to directly learn from their own experience (trial 

and error learning).  

 Given the social importance and adaptive benefits of rule-adherence, it is perhaps 

not surprising that Milgram (1974) demonstrated that,  under some circumstances, 

humans blindly adhere to verbal instructions to administer nearly-lethal levels of electric 

shocks to another person (see also Galizio, 1979; Doll, Jacobs, Sanfey, & Frank, 2009). 

On the other hand, a substantial literature shows that patients often do not adhere to 

medical treatment instructions given by physicians and other medical professionals, even 

when they know that adherence could be life-saving (see Dulmen, Sluijs, Dijk, Ridder, 

Heerdink, & Bensing, 2007 for a review). Rule non-adherence in medical settings is a 

substantially costly problem despite large, negative consequences in the long-term (i.e., 
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further illness and death). Similarly, despite frequent verbal warnings about the negative 

long-term consequences associated with the use of tobacco, excessive alcohol, and illegal 

drugs (and with illegal behavior generally), each remains a substantial behavioral 

problem. Clearly, the strong degree of rule-adherence observed in the Milgram (1974) 

experiments is absent under some circumstances.  

 The purpose of this project was to investigate a theoretically-driven, structural 

model of potential influences on the strength of rule-adherence (rule-governance) 

behavior using correlational, quasi-experimental, and experimental methods. First, a 

path-analytic model derived from thinking about Behavior-Analytic Rule-Governance 

Theory (Hayes 1989; 2004; Baum, 2005; Suarez & Mallott, 2004; Jacobs et al. in prep) 

was developed and tested using self-report measures. To our knowledge, this was the first 

structural model examining predictors of behavioral rule-governance as a distinct 

construct. The results of this path-analytic model analysis served as the foundation for the 

mixed quasi-and true-experimental studies that followed (discussed below). Five classes 

of predictor variables were included in the structural model analysis: (1) “Self-Control” 

variables (executive-functioning), (2) “Moral Control” variables (guilt, empathy, and 

moral attitudes), (3) “Social Control” variables (e.g., embarrassment, shame, and fear of 

negative evaluation), (4) “Supernatural Control” variables (e.g., religiosity), and (5) Life-

History strategy variables. The theoretical rationale for hypothesizing the influence of 

each of these on rule-adherence is presented below. 

 The most salient rule-adherence predictors in the structural model results (LH 

strategy, executive functioning, and moral emotions) were examined further using both 
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true-experimental and quasi-experimental methods. The purpose of these experiments 

was to examine whether the variables directly contributing to rule-adherence behavior in 

the path model influence rule-adherence in the laboratory. In other words, experimental 

manipulations (executive function depletion, moral-emotion priming) were substituted 

for the self-report predictors from the model to examine if the results were consistent. If 

these two methods of inquiry do not match up, then there is a problem and we must 

further consider why there is an inconsistency (see discussion section for some potential 

problems of interpreting an inconsistency). For example, since individual differences 

psychologists presume that self-reported “executive-functioning” is the same “executive-

functioning” that appears depletable in the social psychologist‟s experimental laboratory 

(e.g., Muraven, Tice, & Baumeister, 1998), then the two methods of inquiry must “talk to 

each other” and ultimately agree (or we must determine why they do not agree). Thus, the 

current investigation was developed in the spirit of integrating what have traditionally 

operated as two isolated disciplines of inquiry in Psychology (correlational and 

experimental) (Cronbach, 1957, 1975). Structural models using self-report questionnaires 

are sometimes taken as indicative of the causal structure of the cognitive and behavioral 

reality. Similarly, experimental laboratory tasks are used to make strong claims about 

mind and behavior in the real world. Thus, convergence between the two (and with “real 

world” behavior) is necessary to support the claims of each. 

 Here, behavioral rule-governance theory is described. Then Life-History theory is 

described. Hypotheses derived from each were tested in a structural model to test the 

most salient links (regardless of the particular effect sizes of those links) in later quasi-
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experimental studies. These studies are presented. The subsequent discussion will focus 

on the limits of relying on one method (or measures) to make claims about the causal 

structure of mind and behavior. 

Behavioral Rules and Rule-Governed Behavior 

 From a behavior-analytic perspective, a rule is a verbal antecedent condition 

(stimulus) that points toward a behavioral contingency (Baum, 2005; Malott & Suarez, 

2004; Skinner, 1953). A well articulated rule specifies relations among antecedents, 

behavior/action, and consequences (positive or negative) that will likely follow if a 

particular action is performed (at a particular place and time). The presentation of such a 

rule requires a “speaker” to give the rule either out loud or in writing (e.g., the Ten 

Commandments). For example, a no smoking sign constitutes a behavioral rule (created 

by a speaker), as do societal laws prohibiting some behaviors, or parents telling their 

children “Don‟t cross the road because you could get hit by a car”. Importantly, each 

behavioral rule is prescriptive in that the “speaker” is clearly trying to get the listener to 

do something or specifying what could be done to bring about desirable outcomes (i.e., 

positive long-term consequences) or avoid aversive outcomes. Further, the consequences 

specified by behavior-analytic rules are often delayed rather immediately following the 

action (e.g., the fine for speeding is paid a long time after the speeding occurred). In other 

words, there is often no immediate contingent relationship between the behavior and the 

consequences specified by the rule. Because, by theoretical definition, reinforcement and 

punishment only occur when consequences are immediate, delayed consequences 

specified by a rule do not, themselves, directly act to shape (or maintain) rule-governed 
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behavior (Malott & Suarez, 2004). Instead, a separate contingency that includes 

immediate social consequences shapes and maintains adherence to behavioral rules (see 

below). Behavioral rule can typically be reframed as an “If B (behavior), Then C 

(consequences will follow later)” contingent statement (e.g., “If you smoke regularly, 

then you may experience severe health consequences later”) (Baum, 2005; Malott & 

Suarez, 2004). Most behavioral rules can be specified further into an “If A (antecedent 

conditions) and If B (behavior), Then C (consequences) contingent statement (Jacobs et 

al., in prep.). To summarize, behavior-analytic rules (1) are prescriptive, (2) are presented 

verbally to a listener, and (3) specify delayed consequences for following or breaking the 

rule. Rule-governed behavior occurs when behavior comes under the control of these 

prescriptive verbal rules that point to consequences (not under the control of long-term 

consequences themselves). 

Rule-Governed Behavior vs. Behavior Shaped By Directly Acting Contingencies 

 To better understand what is meant by rule-governed behavior in the behavior-

analytic sense, we must distinguish between verbally prescriptive behavioral rules (as 

described above) and descriptive “rules” of behavior which are commonly conflated in 

discussions of rule-following behavior (Jacobs et al., in prep.). Descriptive rules do not 

qualify as rules in the behavior-analytic sense referred to in this paper because they are 

not verbally presented as controlling stimuli by “speakers” (rule-givers) to “listeners” 

(rule-followers) and no delayed consequences are articulated to a listener.  (Malott & 

Suarez, 2004). In other words, descriptive rules, themselves, are not specific stimuli that 

control behavior. Instead, the behavior is controlled and maintained by the immediate 
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consequences that appear to be part of the “rule” that is being followed (and the 

antecedent context which does not include a verbally stated prescriptive rule). Descriptive 

rules are discovered “rules” of behavior that merely describe behavioral patterns that 

appear to follow rule-like patterns or regularities. In other words, the stimuli actually 

responsible for shaping and maintaining that “rule-like” behavior do not include verbally 

stated rules, even though descriptive rules can be articulated by good thinkers such as 

scientists that discover the rule-like patterns. 

 Descriptive rules can appear “prescriptive” as if individuals are being controlled 

by a prescriptive rule (a nebulous internal rule rather than a specific articulated 

antecedent condition that can be directly observed). Such descriptive rules are useful 

scientific tools for describing and predicting rule-like behavioral patterns, but the 

ontological status of a nonverbalized internal rule as a controlling stimulus of rule-

governed behavior is questionable. In contrast, prescriptive rules might be said to exist 

(in space and time) as external stimuli in the verbal behavior of “speakers” (Baum, 2005) 

(though the term “stimulus” of course implies internal machinery is at work to detect the 

stimulus).  

 Descriptive rules can include social norms that people appear to “follow” or 

conform to (i.e., what most people do and the rule-like patterns that they follow) (Reese, 

1989). For example, the behavior of imprisoned offenders can clearly be described as 

conforming to a set of local norms of conduct. But the presence of social norms does not 

necessarily imply that those norms are (or have ever been) stated as verbal stimuli that 

actually control behavior. More importantly, these rule-like norms of conduct may be 
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directly shaped by immediate contingencies rather than controlled by rules that point 

toward long-term consequences (e.g., inmates may conform to (descriptive) social “rules” 

because there are immediate consequences such as violence that follow for breaking 

those norms). In this view, conformity to social norms does not imply rule-governed 

behavior (controlled by prescriptive rules) because conformity to norms is often 

controlled by directly acting (immediate) contingencies. Because of the common 

conflation of rule-governed behavior with rule-like behavior shaped by directly acting 

contingencies, the specific study of rule-governed behavior, per se, has been relatively 

neglected. 

Measuring the Strength Rule Governance 

 Rule-governance (or rule-adherence or rule-compliance) can be defined as the 

degree of fit or match between how a verbal rule prescribes a person ought to behave (to 

avoid aversive consequences in particular contexts and to obtain positive consequences in 

others) and how a person actually behaves in those contexts where each particular rule 

applies. Thus, strength of governance can be considered a general class of behavior that 

varies from precisely matching how specific rules (of the form “If A, and IF, B, Then C”) 

prescribe actions (high rule-compliance) to deviating highly from how specific rules 

specify action (rule-noncompliance, rule-defiance, or rule-ignorance) (Jacobs et al., in 

prep.). We constructed a self-report rule-adherence measure, the Multidimensional 

Governance Questionnaire (introduced in the measures section below) with this in mind. 
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How Behavioral Rules Come to Control Rule-Governed Behavior 

 Since one criterion of behavioral rule-governance is that rules influencing 

behavior describe a behavioral contingency where the consequences are often delayed 

and significantly delayed consequences do not directly shape behavior (Malott & Suarez, 

2004), the consequences (reinforcers and punishers) described by the rule do not directly 

maintain rule-governed behavior over time. Instead, according to rule-governance theory, 

a second set of contingencies is operating to directly shape and maintain rule-governance 

as a general functional class of instrumental behavior over time (Baum, 2005; Malott & 

Suarez, 2004; Jacobs et al., 2004). That is, there are immediate (social) consequences for 

complying with or not complying with (or openly defying) the rules presented by others. 

For example, if a child fails to do what their parents or teachers tell them to do, then the 

adults in their lives will typically not be happy with their behavior. They will present 

social aversive consequences (e.g., express disapproval through angry facial expressions, 

frowning, shaming, yelling, scolding, spanking, time out, slapping etc.). These 

consequences produce aversive emotional states (e.g., psychological pain, guilt, empathy, 

anxiety, fear, shame, embarrassment), which decrease the likelihood of rule-

noncompliance (or defiance) in the future. Complying with rules serves to avoid (and 

escape) these aversive conditions. Similarly, there are immediate social reinforcers for 

complying with what others want you to do (for following rules) (e.g., smiles, hugs, 

kisses, immediate verbal approval, pats on the back etc.). These immediate consequences 

produce positive emotional states, which increase the likelihood of rule-compliance in the 

future. Thus, although the consequences specified by prescriptive rules do not directly 
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control behavior, rule statements do come to control behavior because there are 

immediate social consequences for rule compliance/defiance.  

Social Consequences, Social Control, and Social Emotions 

 If rule-governance behavior is shaped and maintained by immediate social 

consequences as suggested by rule-governance theory, we would expect individuals more 

sensitive to social emotions (e.g., embarrassment, shame, social anxiety, rejection 

sensitivity) to exhibit increased strength of rule-governance. In other words, the aversive 

consequences contingent on rule-noncompliance and defiance, may more strongly punish 

noncompliant behavior in  people prone to strong self-conscious social emotions. 

Avoidance of these aversive conditions would lead to increased rule-adherence. For 

example, describing his famous studies on obedience to authority, Milgram (1974) 

suggested that the “social awkwardness” (i.e., both social and self-inflicted 

consequences) of defying authority and failing to complete the experiment was one factor 

responsible for the obedience observed in participants. According to rule-governance 

theory, the rule-governed behavior of individuals less sensitive to feeling this “social 

awkwardness” (the self-conscious emotions) may be less shaped by aversive social 

consequences (i.e., rule-governance may be weak). Thus, here we tested the hypothesis 

that sensitivity to the social emotions (shame, embarrassment, rejection sensitivity, need 

to belong, fear of negative evaluation) increases rule-governance.  

 There is some laboratory evidence consistent with the idea that social 

consequences are a key aspect of rule-governance. For example, Haley & Fessler (2005) 

reported that the presence of stylized “eyespots” displayed on top of the computer screen 
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used by participants increased the likelihood that a person would give money to their 

partner in a “dictator game” (compared to the absence of eyespots). Similarly, in a real 

world setting (if a university counts as that), the presence of the image of a pair of eyes 

increased the amount that people paid to an “honesty box” for their drinks at a university 

coffee room (2.76 times the amount compared to weeks that an image of flowers was 

present by the honesty box) (Bateson, Nettle, & Roberts, 2006). The participants were 

regularly given explicit instructions (via email) about proper payment. Thus, prescriptive 

rules were in place (far before the experiment). These studies suggest the presence of 

others watching increases prosociality and rule-compliance. The presence of others to 

enforce rules (present social consequences) is predicted to influence adherence according 

to rule-governance theory. The “motivation to maintain a prosocial reputation” can be 

seen as behavior sensitive to whether or not aversive consequences are likely to follow 

from prosociality. Even subtle cues such as the image of a pair of eyes seem to trigger the 

avoidance of social punishment. 

The Moral Emotions and Rule-Governance 

 Just as social embarrassment (etc.) and social awkwardness may be shaped by 

immediate social consequences for rule violations and they may act to maintain rule-

governance behavior, moral emotions (e.g., guilt and empathy) may also. Aversive social 

consequences presented by parents, teachers, friends, enemies, romantic partners (etc.) 

for rule-defiance (or noncompliance) sometimes produce feelings of guilt and emotional 

empathy (e.g., for having caused harm or being unfair to others), which may punish rule-

breaking/non-adherence. Escape from and avoidance of these aversive moral emotions 
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may maintain close adherence to rules. In contrast, in individuals exhibiting reduced 

levels of moral emotions, social punishment may fail to increase or maintain rule-

compliance. For example, psychopaths experience such reduced feelings of guilt and 

empathy that they appear to lack a “conscience” (Hare, 1993) and they clearly tend to 

break legal and moral rules (Blair, Mitchell, & Blair 1995). Interestingly, adults suffering 

orbital frontal brain-damage exhibit a cluster a symptoms resembling psychopathy 

(sometimes referred to collectively as “pseudopsychopathy”). Pseudopsychopaths are less 

extreme in their use of instrumental (i.e., rule-defiant) aggression and callous (i.e., 

decreased empathy) behavior compared to psychopaths (without specific brain damage) 

or patients who suffer similar brain-damage as infants (and presumably develop without 

strong moral emotions) (Kiehl, 2008; Anderson, Bechara, Damasio, Tranel, & Damasio, 

1999). It could be that, unlike developmental psychopaths that develop with decreased 

guilt and empathy responses, brain-damaged “pseudopsychopaths” comply more closely 

with rules because they have an experiential history of effective aversive social 

consequences for rule-breaking. In short, governance theory suggests that moral emotions 

may be shaped by social (and self-inflicted) consequences and individuals more prone to 

experiencing these moral emotions exhibit increased strength of rule-governance. This 

hypothesis is tested in the present work. 

 The social emotions (e.g., shame, embarrassment etc.) and moral emotions (e.g., 

guilt and empathy) are distinguished in this present work despite the fact that rule-

governance theory suggests each is shaped by aversive social consequences. Perhaps 

these different classes of emotion underlie different types of rule-adherence (social-



21 

 

conventional and moral rules respectively). Stuewig, Tangney, Heigel, Harty, & 

McCloskey (2010) argued for an important conceptual distinction between the emotions 

of guilt and shame (see also Tangney, Stuewig, & Mashek, 2007). They suggest that guilt 

is tied to feeling bad about one‟s behavior whereas shame is tied to feeling bad about 

oneself. Further, they suggest guilt (and similarly empathy) inhibits people‟s antisocial 

and risk-taking (i.e., rule-breaking) behavior by making individuals feel negatively about 

their behavior. According to their view, feelings of guilt are escaped (or perhaps avoided 

altogether) by changing one‟s behavior (i.e., by complying with rules). In contrast, 

despite being moderately positively correlated with tendencies toward guilt, feelings of 

shame may not inhibit antisocial or risk-taking behavior at all and may even promote it. 

Stuewig et al., (2010) suggest that risk-taking and antisocial behavior may allow shame-

prone individuals to temporarily escape from (i.e., be reinforced by) painful feelings 

about themselves because shame-prone individuals tend to externalize blame to others. In 

other words, in the presence of shame, ““I feel so bad” can quickly turn to “how could 

you make me feel this way”” (Stuewig et al., 2010). This externalization of blame 

associated with shame-proneness could lead to rule-defiance rather than adherence (e.g., 

verbal and physical aggression). Thus, shame may lead to decreased rule-governance in 

some contexts. Stuewig et al. (2010) presented path-models based on self-report 

consistent with these ideas. 

Moral Judgment and Rule-Governance 

  Haidt & Graham (2007) (see also Haidt & Joseph, 2007; Graham, Haidt, & 

Nosek, 2009) argued that most investigations into moral psychology have been limited in 
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scope to two major concerns: causing harm to others (and conversely caring for them), 

and being fair to others. The moral emotions of guilt and empathy are hypothesized to be 

associated with these twin concerns. They suggested a more inclusive taxonomy for 

studying morality that expanded the moral domain to include three other concerns: 

ingroup loyalty, respect for social order and authority, and spiritual and bodily purity. 

Different moral emotions appear to underlie moral judgments related to these moral 

concerns (e.g., moral disgust associated with purity). According to the Social-Intuitionist 

Model of moral judgment (Haidt, 2001), moral judgments are often made based on quick, 

emotion-driven intuitions rather than cool calm reasoning. According to this model, 

moral reasoning is often only used to as a post-hoc justification of one‟s moral intuition 

that something is wrong (or right) rather than to actually produce the judgment itself. For 

example, Haidt, Koller, & Dias (1993) presented participants with harmless scenarios that 

elicit emotional reactions such as disgust (e.g., a man goes to the store and buys a dead 

chicken for dinner, but before he cooks for dinner, has sexual intercourse with it). These 

scenarios were created to “morally dumbfound” participants. In other words, despite 

being unable to come up with a well-reasoned argument supporting their disgust-laden 

intuition that having sex with the chicken is wrong, many participants cling to their initial 

moral intuition and refuse to say it is ok. Thus, according to the Social-Intuitionist Model 

of moral judgment, moral emotions cause moral judgments (rather than the reverse). In 

the present work, we tested measures of both moral emotions and moral judgment (across 

5 moral domains) to examine (1) if each directly predicts rule-governance behavior, (2) if 

moral emotions drive moral judgments moral judgment (foundations) as suggested by the 
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Social-Intuitionist Model, and (3) if moral judgment mediates between moral emotions 

and rule governance. If possibility 3 is correct, then the moral attitude (judgment) may 

drive moral (rule-governance) behavior (and moral emotions only indirectly). 

Alternatively, the moral emotions may drive both moral judgment and rule-governance. 

Religious Rules, God‟s Rules, and Moral Rules 

 Societies have specific religious and moral rules that verbally prescribe how 

individuals ought to behave. Often, religious individuals report that they think moral rules 

come from God (whichever God they happen to believe in). These rules are written in 

sacred texts such as the Bible, Torah, or Koran and they specify consequences for 

obeying or defying God‟s rules. Thus, God‟s rules can be reframed as contingent 

prescriptive rules (“If A (often any context) and If B, Then C”). Consequences for 

defying sacred religious rules often include eternal damnation (e.g., hell) or earthly 

punishment (e.g., karma). Religious individuals believe that defying God‟s verbal 

instructions (including many contemporary legal and moral rules) will, in the long term, 

lead to horrifically aversive sanctions. Consistent with this idea, a meta-analysis of 60 

studies demonstrated that religiosity is associated with decreased levels of criminal 

behavior (Baier & Wright, 2001). Conversely, for obeying God‟s rules (in the form of 

religious martyrdom), the Koran promises devout Muslims the presentation of 72 

beautiful virgins. In short, many religious individuals believe God has presented explicit 

verbal instructions for leading virtuous life and that there are consequences for adhering 

to or defying these instructions. Thus, rule-governance theory predicts that religiosity will 
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increase governance (at least with respect to religious and other relevant moral rules). 

The present work tests this hypothesis. 

 In addition to the fear that the god(s) will enforce its/their stated rules in the 

afterlife, religious individuals who attend religious services regularly encounter 

immediate social consequences for not complying with their particular religious group 

rules. In other words, religious and moral rules are likely to be enforced by religious 

groups (and other devout members that adhere to the same rules). Thus, individual‟s that 

belong to religious groups should be especially rule-governed with respect to their 

religious rules and the frequency of religious service attendance is expected to predict 

religious rule-governance as well. This could help us understand why, among Palestinian 

Muslims, attending a mosque at least once a day is positively associated with support for 

suicide attacks (but prayer frequency is not) (Ginges, Hansen, & Norenzayan, 2009). 

Similarly, across six religions and six nations, regular religious service attendance 

predicts self-reported willingness to be a martyr (and out-group hostility), but levels of 

prayer does not. Further, experimentally priming Israeli Jews with cognitions related to 

“attending synagogue” increased agreement with the statement that a particular suicide 

attack was “extremely heroic” compared to a control group and a group primed with 

cognitions related to “praying to God”. Although speculative, these results are consistent 

with the idea that individuals exhibiting private religiosity (such as individual prayer) 

may be less prone to religious rule-governance than public religiosity. It could be that the 

social consequences for defying one‟s religious group‟s rules increase governance among 
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those attending religious services as one through the shaping of rule-governance behavior 

over time.  

 There is more evidence consistent with the idea that religiosity increases rule-

governance. For example, priming with religious concepts has been shown to increase the 

amount of money people willingly donate to a stranger. Shariff and Norenzayan (2007) 

had participants complete a scrambled sentence task that contained 10, scrambled five-

word sentences (e.g., „„felt she eradicate spirit the‟‟). Participants‟ task was to unscramble 

the sentence and drop 1 word to form a grammatical four-word sentence (“she felt the 

spirit”). In the religious prime condition, five of the sentences contained religious target 

words: spirit, divine, God, sacred, and prophet. The other five contained no religious 

words and formed no coherent concept. Participants primed with religious words 

subsequently donated a larger amount of money during a “dictator game” compared to 

controls. If we accept that giving money results from a prescriptive rule, then priming 

religiosity appears to increase rule-adherence. In another study, religious priming 

increased the number of charitable pamphlets taken by participants who were verbally 

told to “take as many pamphlets as possible to distribute to others and to spread the word 

about the charity‟s objectives” (Pichon, Boccato, & Saroglou, 2007). Conversely, there is 

also evidence that religious priming can decrease rule-breaking (cheating) behavior in an 

experimental task (Randolph-Seng & Nielsen, 2007). In sum, rule-adherence-like 

behavior appears to increase in response to religious priming and rule-noncompliance-

like behavior appears to decrease in response to religious priming. 
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Rules, Self-Control, and Executive Functioning 

 “Self-control” can be defined as the delay of gratification or willfully inhibiting 

an impulsive response now (which is relatively aversive) to get something more pleasant 

in the future (Metcalfe & Mischel, 1999). Behaviors described as requiring self-control 

and rule-governance behavior seem to overlap. For example, when a parent tells a child 

that s/he must eat vegetables before having dessert, the parent is asking the child to do 

two related things simultaneously: exhibit self-control and to follow a verbally stated rule 

that points toward long-term consequences. Since rule-governance theory defines rules as 

an antecedent (often) pointing toward delayed consequences and self-control by its nature 

deals with delaying gratification until later, the two phenomena (and the mechanisms 

underlying them) may be the same. Consistent with this idea, a major theory of general 

criminality (which by definition is a form of rule-governed behavior), explains criminal 

behavior as a failure of “self-control” (Gottfredson & Hirschi 1990). Similarly, avoiding 

each of the “seven deadly sins” appears to require self-control (see Geyer & Baumeister, 

2005).  

 Consistent with the idea that the mechanisms underlying self-control and rule-

governance are the same, Doll et al. (2009) developed a neurobiological model of 

instructional control of behavioral decision-making (rule-governance). The model 

implicates a prefrontal cortex/hippocampal executive functioning system as directing or 

training a reinforcement system (the striatum/caudate). “Executive functioning” includes 

the abilities to inhibit prepotent and automatic responses, sustain attention on a task, shift 

attention between tasks, and carry out a goal-directed behavior (Alvarez & Emory, 2006). 
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Since some executive functions (and particularly those closely associated with the 

prefrontal cortex) are thought to partly underlie self-control behavior (Baumeister, 

Bratslavsky, Muraven, & Tice, 1998), this neurobiological model of rule-governance 

suggests that increased strength of executive functioning directly enhances rule-

governance.  

 In contrast, the model predicts that experimental manipulations that appear to 

disrupt or deplete executive functioning should disrupt rule-governance as well. 

Baumeister et al. (1998) and colleagues (e.g., Gailliot, Baumeister, DeWall, Maner, Plant, 

et al. 2007; Vohs, Schmeichel, Nelson, Baumeister, Twenge, & Tice, 2008; Muraven, 

Tice, & Baumeister, 1998) have demonstrated that a wide variety of experimental 

manipulations appear to deplete a limited resource contributing to executive functions 

(e.g., instructing hungry participants to eat as many radishes as they want, but not to eat 

any of the cookies placed in front of them, asking participants to interact with someone of 

a different race (and presumably inhibit responses considered racist), instructing 

participants to suppress emotions while watching an emotional movie scene). Following 

such manipulations, participants behave as if they are relatively deficient in self-control 

or “willpower” (e.g., as measured by errors in performance on the Stroop test or 

decreased persistence in solving 20-word fragments such as “- -WER”.)  These self-

control deficits are easily eliminated by administering a glucose-restoring drink (sugar-

sweetened lemonade), but remain after administering a similar tasting drink that does not 

replenish glucose (Splenda-sweetened lemonade) (Mascicamp & Baumeister, 2008). In 

short, this body of evidence suggests that exercising “willpower” or “self-control” 
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(executive-functioning) decreases subsequent self-control. According to rule-governance 

theory and the neurobiological model of instructional control, depleting executive 

functioning should disrupt rule-adherence. Conversely, we predicted that self-reported 

executive functioning would increase rule-governance in our structural model.  

Prospective Rule-Governance, Retrospective Rule-Governance and Delinquent Behavior 

 Delinquent behavior can be classified as a form of rule-governed behavior since 

there are stated rules (laws) that point toward long-term consequences (fines, 

imprisonment). However, in the present work, we distinguish between a generalized rule-

governance trait and delinquent behavior as separate constructs. In this view, delinquent 

behavior is a specific effect of a more general functional class of behavior (rule-

governance). Further, we chose to distinguish between measures of self-reported 

prospective rule-governance (how participants report they would respond in a 

hypothetical situation) and self-reported retrospective rule-governance (how participants 

respond that they have responded in past situations). Prospective and retrospective rule-

governance may make independent contributions to delinquent behavior. Retrospective 

rule-governance measures a general class of behavior, whereas prospective rule-

governance measures general rule-governed attitudes (verbal behavior) that may 

contribute to rule-governed behavior. Thus, we predicted that prospective rule-

governance would directly contribute to retrospective rule-governed behavior and each 

would contribute to delinquent behavior.  
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Life History Strategy and Rule-Following Behavior  

 Life History (LH) theorists have suggested that LH strategy (described below) 

may underlie individual variation in rule-following and criminal behavior (e.g., Rushton, 

1985; Ellis, 1988; 1989a; 1989b; Mealey, 1995; Thornhill & Palmer, 2004). Importantly, 

LH theorists have also suggested that LH strategy influences many of the variables 

discussed above as possible influences on rule-governed behavior: religiosity, morality, 

and self-control (Rushton, 1985; Figueredo, Vasquez, Brumbach, Schneider, Sefcek, et 

al., 2006; Gladden, Welch, Figueredo, & Jacobs, 2009). Thus, it could be that some or all 

of these variables mediate relations between LH strategy and rule-governed behavior. In 

the following four sections, Life History theory is introduced and relevant predictions 

explained. Then, an approach used for measuring life-history strategy is described. 

Finally, recent evidence suggesting a possible relation between life-history strategy and 

rule-governed behavior (as well as potential mediators of this relationship) is presented. 

Life History Theory 

 Life-History (LH) theory (MacArthur & Wilson, 1967) is an extension of 

evolutionary theory and it is based on the assumption that there are inherent tradeoffs in 

how an organism can adaptively allocate its limited bio-energetic and material resources 

toward various activities that ultimately enhance reproductive success (Pianka, 1970). For 

example, bioenergetic and material resources (BEMR) used to enhance survival cannot 

also be used to enhance reproduction (except in those cases where these two aspects of 

fitness converge so that enhancing one simultaneously enhances the other) (Lummaa, 

2007). In other words, LH allocation “decisions” can be thought of as a zero-sum game 
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among fitness components such that deciding to invest BEMR in one component 

necessarily detracts from the pool of BEMR that can be invested in other aspects of 

fitness. The theory predicts adaptively structured (i.e., strategically coordinated) variation 

both between and within-species in how organisms “decide” to allocate their limited 

BEMR among fitness components (Rushton, 1985; Figueredo et al., 2006). 

 The most basic LH tradeoff predicted by the theory is that between somatic effort 

(BEMR devoted toward continued survival of oneself) and reproductive effort (BEMR 

devoted toward production of new organisms). Reproductive effort can be further 

portioned into a second LH tradeoff: mating effort (BEMR devoted to obtaining and 

retaining sexual partners) and parental and nepotistic effort (BEMR devoted toward 

enhancing survival or reproduction of genetic relatives). Two additional, but related LH 

tradeoffs include that of (1) quantity vs. quality of offspring and (2) present vs. future 

reproduction.  

 According to the theory, these LH tradeoffs interrelate such that individuals (and 

species) exhibiting high somatic (rather than reproductive) effort also tend to exhibit high 

parental/nepotistic (rather than mating) effort, emphasize quality over quantity of 

offspring, and emphasize future (delayed) reproduction over present reproduction. 

Individuals exhibiting this pattern of BEMR allocation are described as “slow” LH 

strategists. Conversely, “fast” LH strategists exhibit high reproductive (rather than 

somatic) effort, tend to exhibit high mating (rather than parental/nepotistic) effort, 

emphasize quantity over quality of offspring, and emphasize present over future 

reproduction (Kaplan & Gangestad, 2005). Fast LH strategists, like rabbits, emphasize 
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the production of new organisms over the survival of existing ones. Further, fast LH 

strategists exhibit rapid sexual development, produce lots of offspring, have short inter-

birth intervals, have high rates of infant mortality, and are relatively long-lived. Slow LH 

strategists exhibit the opposite pattern for these characteristics (Rushton, 1985; Figueredo 

et al., 2006). 

 According to theory, fast LH develops, both evolutionarily and ontogenetically, 

under unpredictable and uncontrollable conditions (Ellis, Figueredo, Brumbach, & 

Schlomer, 2009). In other words, fast LH strategies are contingent on cues that reliably 

indicate that it is risky (and maladaptive) to “invest” in future reproductive payoffs (e.g., 

where rates of extrinsic morbidity and mortality are high, resource unreliability or father 

absence, low phenotypic condition or health quality). For example, a lengthy 

developmental growth period (leading to larger body size) can be considered a somatic 

investment that can translate into a future reproductive payoff (Kaplan & Gangestad, 

2005). Under conditions of high extrinsic morbidity and mortality, these potential future 

reproductive payoffs become less likely because the individual might not survive long 

enough to “collect” on investment (receive a reproductive payoff). Thus, if long-term 

future survival is uncertain or unlikely, then it is adaptive to “live fast and die young” 

(start making babies as soon as possible) (Promislow & Harvey, 1990). In other words, if 

you might die tomorrow, then it‟s best for your genes if you have lots of offspring 

quickly. Relatedly, because your offspring (and kin generally) are likely to be born into 

similarly uncontrollable local conditions, investing time, energy or resources too heavily 

in any one particular genetic relative is maladaptive. In other words, heavy investment in 
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a single or small number of individuals is unlikely to result in a fitness payoff because 

offspring long-term survival is unlikely. 

 When applied to within-human variation, LH theory makes additional predictions 

important for the current paper. Fast LH strategy individuals are expected to exhibit 

decreased strength of executive functioning (MacDonald, Figueredo, Wenner, & 

Howrigan, 2007; Wenner, 2010). Fast LH strategists are predicted to discount the future 

and to exhibit decreased levels of long-term planning for the future. It makes adaptive 

sense to discount the future and not use lots of neuro-cognitive resources to plan for the 

long-term if you might not be alive in the future. Similarly, delay of gratification and 

inhibition of prepotent and automatic responses do not seem strategically consistent with 

a fast LH strategy characterized by obtaining reproductive payoffs as quickly as possible. 

Over evolutionary time, if one faced early death, then the tendency to act on immediate 

impulses and immediately pursue reproductively important goals would tend to 

outcompete the tendency to delay or inhibit one‟s impulses. Behaviorally restrained 

individuals may have died without having the opportunity to gain reproductive success in 

the long-term. . In contrast, effective slow LH strategists require greater abilities to 

inhibit impulses, delay gratification, and plan for the future to facilitate their long-term 

goals (and to not take unnecessary survival risks).  

 Similarly, fast LH individuals are predicted to break rules (e.g., laws), exhibit 

decreased group altruism, and to exploit others for short-term opportunistic gain 

(Rushton, 1985). It may be that fast LH strategists treat social interactions as a zero-sum 

competition and reproductively benefit by directly trying to outcompete (and take-
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advantage of) their intrasexual rivals for short-term benefit. Conversely, because slow LH 

individuals can more reliably expect long-term survival, their strategy is more consistent 

non-zero (Wright, 2000) cooperative interactions. That is, being nice and altruistic to 

others is more likely to pay off only in the long-term because both individuals have to 

survive to the future to experience mutual benefit. Indeed, behaving altruistically may 

depend, partly, on possessing enough self-control to inhibit the tendency to gratify 

immediate impulses.   

An Approach to Measuring Life History Strategy in Humans 

 Since LH theory predicts that the presence of functionally coadapted clusters of 

characteristics (Kaplan & Gangestad, 2005), it also suggests that different psychosocial 

and personality traits are not randomly distributed across individuals. Instead, selection 

should have acted to create particular strategically coherent combinations of individual 

differences variables (Figueredo et al., 2006). Figueredo et al. (2004; 2005; 2006; 2007b) 

confirmed the prediction of nonrandom clustering of LH traits. When factor-analyzed, a 

diverse set of LH-relevant traits (mother relationship quality, father relationship quality, 

investment from biological father, secure attachment to romantic partners, altruism 

towards children, kin, friends, and community, religiosity, foresight, and planning) 

cluster into a single common latent “slow” LH factor. Figueredo et al. (2004; 2005; 2006; 

2007b) argue that this latent factor constitutes a latent multivariate measure of slow LH 

strategy. Further, this latent slow LH factor predicts each of the Big Five personality 

traits (Higher Openness, Conscientiousness, Extraversion, Agreeableness, and lower 

Neuroticism) (Gladden, Figueredo, & Jacobs, 2009) and enhanced mental and physical 
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health (Figueredo et al., 2004). A higher-order latent factor composed of this slow LH 

factor, The Big Five Personality traits, and general health was highly heritable (h
2
 = .68) 

in a nationally representative twin sample.      

Life History Strategy as a Predictor of Strength of Rule-Governance 

 As discussed above, several authors have suggested that fast LH strategists will 

tend toward criminality and rule-breaking (Rushton, 1985; Ellis, 1988). Further, 

Thornhill & Palmer (2004) argued that tendencies toward sexual coercion may result 

from fast LH strategies. With this in mind, Gladden, Sisco, & Figueredo (2008) aimed to 

put three alternative, evolutionary hypotheses regarding the causes of sexual coercion 

into competition: the LH strategy hypothesis (Thornhill & Palmer, 2004), the 

competitively disadvantaged male hypothesis (Figueredo, Sales, Becker, Russell, & 

Kaplan, 2000; Thornhill, 1983), and the By-product hypothesis (Palmer, 1991; Thornhill 

& Palmer, 2000). The results indicated the predictor measures that were selected to test 

the different hypotheses intercorrelated highly enough that an exploratory factor analysis 

indicated a single latent factor that loaded saliently upon each one. Thus, these measures 

were best represented as a single higher-order latent trait labeled slow LH strategy. A 

second factor loaded saliently upon each subscale of self-reported sexual coercion. Three 

path-analytic models that examined the relations among participants‟ biological sex, slow 

LH strategy, and sexual coercion were tested. The results indicated clearly that the model 

that best accounted for the data was one in which slow LH fully mediated the relation 

between participant sex and sexual coercion. In other words, being female directly 

increased scores on the slow LH trait and this trait directly decreased the frequencies of 
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sexually coercive behaviors. Being female did not predict decreased sexually coercive 

behaviors over and above what can be accounted for by their relatively slower LH 

strategy compared to males. The results were interpreted as suggesting that slow LH 

strategy inhibits sexually coercive tendencies (e.g., through increased self-control and/or 

emotional empathy). 

 Consistent with the idea that enhanced self-control partly explains the relation 

between slow LH strategy and decreased sexual coercion (and perhaps other forms of 

rule-governed behavior), the latent slow LH factor described above is associated with 

superior self-reported executive functioning (EF) (MacDonald et al., 2007). Additionally, 

EF partially mediates between slow LH and frequency of delinquent behaviors (e.g., 

illegal drug use, fighting, vandalism, shoplifting) (Wenner, 2010). Relatedly, two cross-

cultural investigations using path-analytic modeling indicated that self-reported EF 

partially mediates between both Slow LH and decreased Intimate Partner Violence (IPV) 

and decreased Interpersonal Aggression (IPA) toward both sexes (although the relations 

between executive functioning and IPV/IPA were themselves fully mediated by a 

psychopathic and aggressive attitudes factor) (Figueredo, Gladden, & Beck, in press; in 

prep.). Taken together, these previous results support the idea that slow LH strategy 

inhibits criminal and rule-breaking behavior generally (and cross-culturally), in part, as a 

result enhanced executive functioning.   

Life History and Moral Emotions 

 Haidt (2008) suggested that experiencing moral emotions such as disgust, anger, 

and contempt in response to social and moral norm violations serves to facilitate group 
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cohesion. Similarly, Navarette and Fessler (2006) showed that disgust sensitivity predicts 

increased preference for one‟s in-group (i.e., ethnocentrism), possibly as an adaptive 

tactic to inhibit pathogenic transmission across cultural groups (e.g., Fincher, Thornhill, 

Murray & Schaller, 2008; Fincher & Thornhill, 2008). Since slow LH strategists are 

expected to exhibit increased social cooperation, social order, and group cohesion, 

Gladden, Welch, Figueredo, & Jacobs (2009) hypothesized that slow LH strategy predicts 

increased strength of emotion-laden moral intuitions in response to moral violations (e.g., 

moral disgust at hearing a story about a family that ate their pet dog that had been run 

over by a car). Slow LH did indeed predict a latent factor composed of increased strength 

of disgust sensitivity and moral intuitions across three domains of ethical violations (the 

ethics of autonomy, community, and divinity as described by Rozin, Lowery, Imada, & 

Haidt (1999). Further, although both slow LH and moral disgust correlate with 

religiosity, path-analytic model comparisons indicated that the relation between slow LH 

and moral intuitions was not accounted for by a causal relationship between religiosity 

and moral intuitions. In a follow-up study, Gladden (in prep.) confirmed that slow LH 

individuals tend to moralize across each of five “moral foundations” (i.e. moral concerns 

regarding Harm, Fairness, Ingroup loyalty, respect for Authority, and personal and 

spiritual Purity).  Thus, slow LH is linked with increased strength of emotion-laden moral 

judgments.  

Hypotheses: The Present Studies 

 Based on rule-governance and LH theories and the empirical findings discussed 

above, a theoretical model of influences on rule-governance was developed and tested. 
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Slow life-history strategy has previously been associated with increased religiosity, moral 

emotions and the tendency to moralize a wide-domain of social and moral norm 

violations (Gladden et al., 2009; in prep.), and self-reported executive functioning 

(MacDonald et al., 2007). Each of these is implicated as a predictor of rule-governance. 

Further, slow LH strategy is associated with decreased anxiety (and perhaps other self-

conscious social emotions) (Figueredo et al. 2004; 2007). Thus, it was predicted that slow 

LH strategy would directly increase executive functioning, religiosity, moral emotions, 

and moral judgment across multiple domains (moral foundations). It was also predicted 

that slow LH strategy would decrease social emotions. Since these emotions may relate 

to psychopathology (e.g., externalizing behavior, social anxiety) (Stuewig et al., 2010), 

executive functioning was predicted to inhibit these negative social emotions as well. 

Slow LH strategy was predicted to indirectly influence both prospective and retrospective 

rule-governance through these mediators. Whether or not slow LH would directly 

influence prospective and retrospective rule-governance after accounting for these 

indirect influences was tested empirically (rather than explicitly predicted a priori). We 

expected the model to replicate in a multisample analysis in the sense that the overall 

structure would fit acceptably well and each pathway would be necessary to explain the 

data (i.e., be statistically significant). The follow-up quasi-experiments were conducted to 

test whether the causal structure indicated by the model would contribute to prosocial and 

rule-adherence “behavior” in laboratory settings. Research claims that self-report 

measures of human life-history battery predict morally-relevant behavior (moral 

judgment, moral emotions, and aggression) have each been made based solely on self-
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report measures using correlational methods. A major aim of this study was to test if 

these measures predict rule-adherence in laboratory tasks of moral behavior settings. The 

manipulations (the crossing-out e‟s task and moral priming task) were chosen because 

each has been replicated multiple times and reported in the literature (see below). In 

addition, the crossing-out e‟s task was recommended by Roy Baumeister (personal 

communication) as an effective manipulation that can be administered with only paper 

and pencil material resources. Similarly, the outcome measures ((1)donating to a charity 

of one‟s choice and (2) cheating on a math task by violating verbal instructions) for the 

quasi-experiments were chosen because they had been reported as effective measures of 

moral behavior (see below).The methods and results of each study are  presented below. 
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STUDY 1 METHOD: RULE-GOVERNANCE STRUCTURAL MODEL 

Participants 

 Two-hundred and eighty-six undergraduate students, 101 males and 185 females, 

enrolled in an Introductory Psychology, course participated. The sample size was selected 

to surpass 250, which is considered “small” for the use of path-analytic modeling. The 

data from twenty six participants were deleted from the dataset prior to analysis because 

each responded highly on an item meant to detect random respondents (i.e., they 

responded that “whether or not someone believed in astrology” was “somewhat relevant” 

to “extremely relevant” when they decide whether something is right or wrong). After 

removal of these data, there were two-hundred and seventy-three participants, 92 males 

181 females. 

Procedure 

 Participants completed a series of self-report questionnaires on a personal 

computer that measured the constructs theoretically specified by behavioral rule-

governance theory as described above: (1) life-history strategy, (2) executive functioning, 

(3) religiosity and spirituality, (4) sensitivity to moral foundations  (i.e., harm, fairness, 

respect for authority, ingroup loyalty, and purity) and moral emotions (i.e., empathy and 

guilt), (6) sensitivity to social control and social emotions (e.g., shame, embarrassment, 

fear of negative evaluation, need to belong, rejection sensitivity), (7) rule-governance 

(social rule-adherence and prosociality), and (8) delinquent behaviors. Participants signed 

up for the study, provided informed consent, and completed the questionnaires over the 

internet.  



40 

 

Measures  

Measures of Slow Life History (LH) Strategy 

The Mini-K Life History Strategy Scale (Mini-K)-Short Form of the ALHB 

(Figueredo et al., 2006) consists of 20-items derived on the 199-item Arizona Life 

History Battery (ALHB; Figueredo, 2007). The ALHB is a battery of cognitive and 

behavioral indicators of slow LH strategy compiled and adapted from various original 

sources (described in section on measuring LH strategy in humans above). The Mini-K 

correlates around 0.75 with the full ALHB (Figueredo et al., 2007). One item, which 

pertains to religiosity was removed from the scale to avoid conceptual problem with 

having variance from a religiosity item influence religiosity measures in the structural 

models. The scale ranges from -3 (Disagree Strongly) to +3 (Agree Strongly) and 

includes items such as, “While growing up, I had a close and warm relationship with my 

biological father” and “I often get emotional support and practical help from my blood 

relatives”.  

High-K Strategy Scale (Giosan, 2006) is a 22-item measure of slow LH strategy. 

The scale, which ranges from -3 (Disagree Strongly) to +3 (Agree Strongly), includes 

items such as “I seem to get sick a little easier than other people” and “The activities I 

engage in, both at work and elsewhere, are safe (not life threatening)”.  

 The RAND 36-Item Health Survey: Version 1 (SF-36; Ware & Sherbourne, 1992) 

is a measure of general physical and emotional health and well-being. Example items 

include “In general, would you say your health…” (1=Excellent to 5=Poor) and “Have 

you felt so down in the dumps that nothing could cheer you up?” (1=All of the time to 
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6=None of the time). The SF-36 correlates with the MiniK and HighK strategy scale 

(Sefcek & Figueredo, 2010), presumably because slow LH strategists exhibit increased 

health maintenance as a form of somatic effort. 

Measures of Supernatural Control 

Religiosity Scale (17-items) (adapted from Brim et al., 2000; Figueredo et al., 

2004, 2007) is a traditional religiosity measure and is used as part of the Arizona Life 

History Battery. The scale, which ranges from -3 to + 3, includes such items as “I closely 

identify with being a member of my religious group” and “Religion was a major 

influence in my home when I was growing up.”  

 Spiritual Perspective Scale (Reed, 1986) (10-items) is a two-subscale measure of 

one‟s sense of connection to a higher being, nature, others, or to some spiritual purpose 

greater than oneself. The first subscale ranges from 0 (not at all) to 5 (about once a day) 

and includes items such as “In talking with your family or friends, how often do you 

mention spiritual matters?” The second subscale ranges from -3 (Disagree Strongly) to +3 

(Agree Strongly) and includes items such as “Forgiveness is an important part of my 

spirituality” and “I seek spiritual guidance in making decisions in my everyday life.” 

 Tobacyk‟s Paranormal Belief Scale-Revised (Lange Irwin, Houran, 2000; 

Tobacyk, 1988; Tobacyk & Milford, 1983) is a 26-item measure of belief in supernatural 

phenomena including traditional religious beliefs, superstition, witchcraft, and 

extraterrestrials and precognition. The scale ranges from -3 (Strongly Disagree) to +3 

(Strongly Agree) and includes items such as “There is a devil” and “Your mind or soul 

can leave your body and travel (astral projection)”. 
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 The Cosmic Justice and Punishment Scale (Figueredo & Gladden, in prep.) is a 

10-item measure of belief that social and cosmic retribution and reciprocity should and 

do occur. The scale ranges from 0 (Disagree Strongly) to 4 (Agree Strongly) and includes 

items such as “I believe that wrongdoers are punished individually in an afterlife” and “I 

believe that wrongdoers will someday be punished collectively in this world.” 

Measures of Moral Control 

 Moral Foundations Questionnaire (41-items; 5 subscales) (Graham, Haidt, & 

Nosek, 2009) is a measure of the tendency to moralize 5 moral domains: concerns about 

(1) causing Harm, (2) treating other with Fairness, (3) Ingroup loyalty, (4) Respect for 

social order and Authority, and (5) bodily and spiritual Purity. Each domain contains 

questions in two response formats. The first portion asks participants to judge how 

relevant various concerns are to them when deciding whether something is right or 

wrong. The scale ranges from 0 (Not at all relevant) to 5 (Extremely Relevant) and 

contains items such “Whether or not someone showed a lack of respect for authority 

(Authority subscale). The second portion asks the degree of agreement with statements 

relevant to moral judgment. The scale ranges from 0 (Strongly Disagree) to 5 (Strongly 

Agree) and includes items such as “When the government makes laws, the number one 

principle should be ensuring that everyone is treated fairly” (Fairness subscale). Graham, 

Haidt, & Nosek (2009) demonstrated that the Harm and Fairness subscales tend to 

correlate highly and thus be aggregated to form an Individualistic Moral Foundations 

factor (because each relates to concern with individual rights and well-being). Similarly, 

the Ingroup, Authority, and Purity scales correlate highly and can be aggregated to form a 
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Collectivistic Moral Foundations factor (because each relates to concerns with social 

cohesion). 

 Disgust Sensitivity Scale-Revised (Haidt, McCauley, & Rozin, 1994; Modified by 

Olatunji et al., 2007) (25-items) is a measure of tendencies toward experiencing disgust 

of various subtypes (e.g., moral, sexual, pathogenic). The scale for the first portion ranges 

from 0 (Strongly Disagree) to 4 (Strongly Agree) and includes items such as “If I see 

someone vomit, it makes me sick to my stomach”. The scale for the second portion 

ranges from 0 (Not at all disgusting) to 4 (Extremely disgusting) and includes items such 

as “As part of a sex education class, you are required to inflate a new unlubricated 

condom, using your mouth.”  

 Toronto Empathy Questionnaire (Spreng, McKinnon, Mar, & Levine, 2008) is a 

16-item measure of the frequency that one feels emotional (rather than cognitive) 

empathy. The scale ranges from 0 (Never) to 4 (Always) and includes items such as “I 

have tender, concerned feelings for people less fortunate than me”. 

 The Tosca-3 Guilt Scale (Tangney & Dearing, 2002) is a 16-item measure of the 

tendency to feel guilty. The scale ranges from 1 (not likely) to 5 (very likely) and asks 

participants to rate how likely they would be to react in a manner that indicated feeling 

ashamed. It includes items such as: 

(1) “You make plan to meet a friend for lunch. At 5 o‟clock, you realize you stood 

your friend up. 
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(a) You‟d think you should make it up to your friend as soon as possible.” 

(reactions indicating other emotions such as shame omitted for clarity. See 

Tosca-3 Shame Scale). 

Measures of Self-Control 

Behavioral Regulation Scales of the Behavior Rating Inventory of Executive 

Function - Adult version (BRIEF-A) (Gioia et al., 2002) is a 30-item measure of 

Executive Functioning, including behavioral inhibition, cognitive inhibition, and 

behavioral self- regulation. It assess emotional control (e.g., “I overreact emotionally”), 

inhibition (e.g., “I tap my fingers or bounce my legs”), self-monitoring (e.g., “I don‟t 

think about consequences before doing something”), and set shifting (e.g., “I have trouble 

changing from one activity or task to another”). The scale ranged from -3 (Never) to +3 

(Almost Always) and asks participants to report on the frequency of each problematic 

behavior over the past month. For present purposes, all items were reverse-scored to 

indicate better, rather than worse, behavioral regulation. 

 The Emotional Regulation Questionnaire (Gross & John, 2003) is a 10-item 

measure of emotional self-control. The scale ranges from 1 (Disagree Strongly) to 7 

(Agree Strongly) and includes items such as  “I control my emotions by not expressing 

them” and “When I want to feel more positive emotion, I change the way I‟m thinking 

about the situation.” 

 The Attentional Control Scale (Derryberry & Reed, 2002) is a 20-item measure of 

frequency of success in sustaining attention and concentration. The scale ranges from 1 

(Almost Never) to 4 (Always) and includes items such as “My concentration is good even 
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if there is music in the room around me” and “When a distracting thought comes to mind, 

it is easy for me to shift my attention away from it. 

Measures of Social Control 

 TOSCA-3 Shame Scale (Tangney & Dearing, 2002) is a 16-item measure of the 

tendency to feel the shame. The scale ranges from 1 (not likely) to 5 (very likely) and 

asks participants to rate how likely they would be to react in a manner that indicated 

feeling ashamed. It includes items such as: 

(2) “You make plan to meet a friend for lunch. At 5 o‟clock, you realize you stood 

your friend up. 

a) You would think: “I‟m inconsiderate.” 

 Rejection Sensitivity Scale (Downey, G., & Feldman, S., 1996) is a 16-item 

measure of sensitivity to social rejection. It contains two subscales: (a) 

anxiousness/concern and (b) behavioral expectation (of others). The anxious subscale 

ranges from1 (very unconcerned) to 6 (very concerned) and the behavioral expectation 

subscale ranges from 1 (very unlikely) to 6 (very likely). The questionnaire contains 

items such as: 

(1) “You ask someone you don't know well out on a date. 

(a) How concerned or anxious would you be over whether or not the person 

would want to go out with you?” 

(b) “I would expect that the person would willingly give me very unlikely very 

likely his/her notes.” 
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 Brief Fear of Negative Evaluation Scale (Leary, M. R., 1983) is a 12-item 

measure of the tendency to fear being negatively evaluated by others. The scale ranges 

from 1 (Not at all characteristic of me) to 5 (Extremely characteristic of me). “I am afraid 

others will not approve of me” and “Other people's opinions of me do not bother me.” 

 The Need to Belong Scale (Leary, M. R., Kelly, K. M., Cottrell, C. A., & 

Schreindorfer, L. S., 2007) is a 10-item measure of desire for social acceptance and 

sensitivity toward rejection. The scale ranges from 1 (Strongly Disagree) to 4 (Strongly 

Agree) and contains items such as “My feelings are easily hurt when I feel that others do 

not accept me” and “If other people don't seem to accept me, I don't let it bother me.” 

 The Susceptibility to Embarrassment Scale (Maltby, J. & Day, L., 2000) is a 25-

item measure of the tendency to feel embarrassed. The scale ranges from 1 (Not at all like 

me) to 7 (Very much like me) and contains items such as “It is unsettling to be the center 

of attention” and “I feel humiliated if I make a mistake in front of a group.” 

 Pain Sensitivity Questionnaire (PSQ) (Ruscheweyh,R. Marziniak,M., 

Stumpenhorst F., Reinholz,J., & Knecht,S., in press) is a 17-item measure of sensitivity 

to physical pain. The scale asks participants how painful a number prospective stimuli 

would be from 0 (Not at all Painful) to 10 (Most Severe Pain Imaginable) and includes 

items such as “Imagine you are wearing sandals and someone with heavy boots steps on 

your foot” and “Imagine you trap your finger in a drawer.” This measure was included to 

test if physical pain sensitivity predicts rule governance. It was reasoned that the 

mechanisms underlying psychological pain (e.g., embarrassment, shame) and physical 

pain may overlap and thus be part of the same latent factor. 
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Measures of Rule Governance and Delinquency 

Multidimensional Rule-Governance Questionnaire (MRGQ) (Gladden, Furrow, 

Jacobs,  & Figueredo, in prep.) is a 36-item measure that assesses the strength of rule-

governance. A Dungeons and Dragons (D&D) “Alignment test” that contains two-

dimensions served as the basis of the MRGO: (1) lawful-chaotic and (2) good-evil. These 

two subscales were highly correlated with one another and a factor analysis indicated that 

were best represented as a single latent trait. The questionnaire also contains both 

prospective rule-governance and retrospective rule-governance items that as participants 

report on how they would respond in a hypothetical situation or how they have actually 

behaved in the past, respectively. We chose to distinguish these two subscales for 

theoretical reasons (distinguishing rule-governance attitudes (behavioral predictions) 

from reports on actual past behavior).We labeled the two subscales (1) Prospective Rule-

Governance (12-items) and (2) Retrospective Rule-Governance (24-items). Seven items 

were removed from the scales because they did not positively correlate with the overall 

scale. The response scale ranges from 1 to 4 and the response choices for the items 

correspond to various levels of rule-adherence (compliant to defiant) or prosocial-

antisocial behavior (respective to whether the item was part of the lawful-chaotic or 

good-evil scale of the D&D alignment test).  It contains questions such as “When a 

teacher asked me to do something unreasonable:  

1. I did it without question 

2. I did it without investing much time, thought, or energy 

3. I ignored it without comment 

4. I openly refused to do it” (reversed rule-adherence scale item) 
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 The Self-Report Early Delinquency (SRED-20) (adapted from Charles & Egan, 

2005; Moffitt & Silva, 1988). Delinquent behavior was measured using a short-form (20-

items) of the SRED. The response scale was modified from its original form (which 

ranged from 0 (“Never”) to 3 (“Very Often”)) to contain more response choices and 

greater specificity about the frequency of each action. The response scale ranged from 0 

(Never) to 5 (Daily) and asked participants to indicate about how many times they 

engaged in a specific behavior during “the past year”. The delinquency scale contained 

items such as “Using club/designer drugs (cocaine, meth, Ecstasy, Special K-ketamine, 

LSD, GHB, etc.)” and “Purposely Damaging property that belongs to someone else”.  

Statistical Analyses 

 The statistical analyses were performed using SAS version 9.2. PROC CORR was 

used to calculate the Cronbach‟s Alpha for each scale. PROC FACTOR was used to 

perform separate Exploratory Factor Analyses (EFA) for each of the theoretically 

relevant latent constructs specified above; principle axis estimation used squared multiple 

correlations as initial communality estimates. Cumulative and incremental proportions of 

variance accounted for and scree tests were used to determine the optimal number of 

factors to be retained. Measures that were not loaded upon moderately highly (~.60 or 

above) by a single factor were dropped from subsequent analysis. Then, a second EFA 

was performed for each latent construct, specifying that a single factor should be 

retained. The average of the salient indicators from each latent common factor was taken 

to estimate factor scales. This is equivalent to unit-weighted factor scoring (Gorsuch, 
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1983). Finally, PROC CALIS was used to test the theoretically-driven structural model as 

specified above.  
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STUDY 1 RESULTS AND DISCUSSION 

 The EFA results on the Life History Strategy measures indicated a single factor 

solution was appropriate. This factor was labeled slow LH strategy. See table 1 for factor 

loadings and Cronbach‟s Alphas associated with each indicator. 

 The EFA results on the Supernatural Control measures indicated that the 

Religiosity scale and the Spiritual Perspective Scale were best represented as a single 

common factor labeled Religiosity. However, the Paranormal Beliefs Scale and the 

Cosmic Justice and Punishment Scale were not loaded upon strongly by this factor. See 

table 2 for factor loadings and Cronbach‟s Alphas associated with the two remaining 

indicators. 

 The EFA results on the Moral Control measures indicated that the five moral 

domains from the foundations questionnaire were best represented as two factors: (1) 

Individualistic Moral Foundations (Harm and Fairness) and (2) Collectivistic Moral 

Foundations (Ingroup loyalty, Respect for Authority, Purity). Neither factor loaded 

strongly on disgust sensitivity, so it was eliminated from subsequent analysis. The 

Toronto Empathy Scale and the Tosca-3 Guilt scales were loaded upon strongly by the 

Individualistic Moral Foundations factor. However, for the purpose theoretical and 

conceptual clarity (separating emotions from moral judgment/cognition based on Haidt‟s 

(2001) Social-Intuitionist Model of moral judgment), the moral emotions of guilt and 

empathy were treated as a separate Moral Emotions factor (See Tables 3-5). This 

separation is consistent with the work of Haidt et al. (1993; 2001) that suggests that moral 

emotions typically lead to moral judgments.  
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 The EFA results on the Self-Control measures indicated that these three measures 

did not cluster strongly on a common factor (.23 to .43). The bivariate correlations among 

them were low (.05 (ns), .15*, and .26*). The Brief-A Self-Regulation Scale was used as a 

single measure of Executive Functioning because previous work demonstrates that it 

correlates with slow LH strategy and delinquent behavior (Figueredo, Gladden, & Beck, 

2011; in prep.; Wenner, 2010). The Emotion Regulation Questionnaire and the 

Attentional Control Scale were eliminated from subsequent analysis. The Cronbach‟s 

Alpha of the Brief-A Self-Regulation Scale was .95. 

 The EFA results on the Social Control measures indicated that the measures did 

not strongly cluster into a single common factor. The social control measures were not 

included in the path-analytic model presented below.  

 The EFA results on the three Rule-Governance measures indicated that these 

three measures clustered into a single common factor (See table 6 for Factor Loadings 

and Cronbach‟s Alpha for each scale). However, prospective rule-governance, 

retrospective rule-governance, and delinquency were treated as three theoretically and 

conceptually distinct constructs to test (1) if rule-governance in general mediated 

between the other predictors and delinquency, (2) if retrospective rule-governance 

mediated between prospective rule-governance, and (3) if both prospective and 

retrospective rule-governance directly and independently contributed to delinquent 

behavior. Thus, delinquency was hypothesized as a specific effect of a more general 

tendency toward decreased strength of behavioral rule-governance. Prospective rule-

governance was hypothesized as a general cognitive trait that supports rule-governance.  



52 

 

The Structural Model 

 The path-analytic structural model was rejectable by strict statistical criterion 

(X
2
(17)=31.69, p = .02), but it was acceptable according to various practical goodness of 

fit indices (CFI = .98, RMSEA = .06). 

 According to the structural model, slow LH increased Collectivistic Moral 

Foundations both directly (β = .18, p < .05) and indirectly by directly increasing 

religiosity (β = .18, p < .05). Religiosity directly increased Collectivistic Moral 

Foundations (β = .30, p < .05). Slow LH also indirectly inhibited Collectivistic Moral 

Foundations by directly increasing strength of Executive Functioning (β = .40, p < .05), 

which directly decreased Collectivistic Moral Foundations (β = -.14, p < .05). This latter 

finding was not specifically predicted a priori, but is consistent with the view that 

Collectivistic Moral Foundations are driven by emotion-laden moral intuitions (e.g., 

Haidt et al., 1993), which can be inhibited by Executive Functioning. Similarly, Gladden 

(2010) reported that executive functioning indirectly inhibits a factor composed of 

morally disgusting intuitions (similar to those measured by Collectivistic Moral 

Foundations). Slow LH individuals appear to have a superior ability to flexibly control 

their emotional moral intuitions as a result of their increased strength of Executive 

Functioning, despite reporting stronger collectivistic moral intuitions. 

 Slow LH indirectly increased strength of Individualistic Moral Foundations by 

increasing strength of the Moral Emotions (guilt and empathy) directly (β = .30, p < .05) 

and indirectly through increased Religiosity, which directly increased Moral Emotions (β 

= .13, p < .05). Strength of Moral Emotions directly increased Individualistic Moral 
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Foundations (β = .59, p < .05). There was a residual positive correlation between the 

Collectivistic and Individualistic Moral Foundations (r = .28, p < .05), which is 

consistent with the original report of Graham, Haidt, & Nosek (2009). This is perhaps 

explained, in part, as shared test variance associated the Moral Foundations 

Questionnaire. 

 Slow LH strategy contributed to increased Retrospective Rule-Governance 

directly (β = .21, p < .05). Slow LH strategy also indirectly increased Retrospective Rule-

Governance by directly contributing to increased strength of Executive Functioning 

(reported above), Prospective Rule-Governance (β = .25, p < .05) and Moral Emotions 

(reported in previous paragraph). In additional slow LH strategy, strength of both 

Executive functioning (β = .21, p < .05) and Moral Emotions (β = .29, p < .05) 

contributed to increased Prospective Rule-Governance. Strength of both Executive 

Functioning (β = .14, p < .05), Moral Emotions (β = .15, p < .05), and Prospective Rule-

Governance (β = .35, p < .05) directly increased Retrospective Rule-Governance. 

Strength of Executive Functioning (β = -.21, p < .05), Prospective Rule-Governance (β = 

-.14, p < .05), and Retrospective Rule-Governance (β = -.36, p < .05) contributed to 

decreased frequencies of delinquent behaviors. Thus, as predicted, Rule-Governance 

(both prospective and retrospective) mediated between the relationships of slow LH, 

Moral Emotions, and Executive Functioning with frequencies of delinquent behaviors 

(though Executive functioning also directly contributed to frequencies of delinquent 

behaviors). See Figure 1 for path coefficients (sample 1 β‟s). 
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Study 1 Discussion 

 The data fit well with a model similar to that theoretically specified by predictions 

derived from rule-governance and LH theories. Consistent with previous findings, slow 

LH strategy directly increased Moral Emotions (guilt and empathy), Executive 

Functioning (MacDonald et al., 2007; Wenner, 2010), Religiosity (Figueredo et al. 2004; 

2007), and Collectivistic Moral Foundations (Gladden et al., 2009; in prep.). It also 

additionally increased both Collectivistic Moral Foundations indirectly through its 

influence on Religiosity. This is consistent with previous theory and research indicating 

that compared with secular liberals, religious conservatives tend to moralize a wider 

domain of behaviors (Haidt & Hersh, 2001; Haidt & Graham, 2007; Graham et al., 2009).  

 Similarly, slow LH also increased Moral Emotions indirectly through its influence 

on Religiosity. This pathway was not specifically predicted by a priori, but in retrospect, 

is consistent with the rule-governance theory because it suggests that the moral guilt and 

empathy systems of high religiosity individuals are enhanced as a result of their religious 

belief. For example, if religious believers believe they will be punished for violating 

god(s) laws and experience social consequences for not complying with god(s) rules, the 

consequences and threat of consequences may shape and maintain their guilt responses 

over time. Moral emotions fully mediated between religiosity and both Prospective and 

Retrospective Rule-Governance suggesting that religiosity has only an indirect link with 

rule-governance. Religiosity did not directly contribute to rule-governance or 

delinquency according to the model. As described above, previous work suggests that 

religiosity slightly inhibits levels of criminal behavior (Baier & Wright, 2001). Our 
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results suggest that this relationship is mediated by increased levels of moral emotions 

and rule-governance (prospective and retrospective) among high religiosity individuals. 

Because each pathway in an indirect relationship must be multiplied, our results suggest 

and explanation of why the negative relationship between religiosity and criminality is 

quite small: it is a fully mediated relationship. 

 The Moral Emotions variable also mediated between slow LH and both 

Prospective and Retrospective Rule-Governance. Moral Emotions drove increased 

Individualistic Moral Foundations (rather than the reverse), consistent with the Social-

Intuitionist Model of moral judgment (Haidt, 2001). But neither Individualistic Moral 

Foundations nor Collectivistic Moral Foundations contributed to prospective rule-

governance, retrospective rule-governance, or delinquency. These pathways were tested 

but failed to predict rule-governance in the context of the overall model. An alternative 

model was tested in which Individualistic Moral Foundations directly influenced rule-

governance (prospective and behavioral), but a direct link between Moral Emotions and 

the two rule-governance variables was still necessary to adequately account for the data. 

Thus, based on the principle of parsimony, these results suggest that moral emotions 

drive both rule-governance and moral judgment, but moral judgments themselves do not 

contribute to rule-governance or delinquent behaviors. This is perhaps not surprising 

because rule-governance theory suggests that the moral emotions are shaped by 

immediate consequences over time and the avoidance of these aversive states maintains 

rule-governed behavior. After accounting for the influence of the (Individualistic) Moral 

Emotions the explicit attitude or judgment that you consider something morally right or 
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wrong does not predict rule-governance or delinquency. It could be that the explicit 

attitude that something is right or wrong has more to do with presenting oneself to others 

as a morally upstanding individual than it has to do with contributing to moral behavior 

itself. In other words, verbalized moral judgment may be shaped, in part, by the social 

consequences of appearing moral, generous, cooperative, trustworthy etc. Consistent with 

this idea, Bourrat, Baumard, and McKay (in press) recently reported that moral violations 

were condemned more strongly in the presence of a pair of “eyespots” (an image of eyes) 

was present (printed above the response scale) compared the presence of a picture of 

flowers. This suggests that the intensity of moral judgment (at least of moral violations) 

is sensitive to cues indicating that there are reputational consequences for not appearing 

moral.  

 Consistent with Doll et al‟s (2009) neurobiological model of instructional control, 

self-reported Executive Functioning contributed to increased Rule-Governance (both 

Prospective and Retrospective). Executive Functioning also mediated between slow LH 

and both rule-governance and delinquency. This is also consistent Gottfredson and 

Hirschi‟s (1990) general theory of crime, which suggests that criminal behavior results 

from failures self-control. These findings suggest that both prospective attitudes 

regarding rule-governance and (retrospective) behavioral rule-governance is supported by 

strength of executive functioning. Conversely, executive functioning inhibits both 

noncompliant attitudes and behavior. Similarly, criminal delinquency, results, partly, 

from decreased strength of executive self-regulation and decreased strength of rule-

governance. 



57 

 

 Slow LH strategy directly predicted increased strength of both Prospective and 

Retrospective Rule-Governance in addition to its indirect influence on each through both 

Moral Emotions and Executive Functioning. Thus, the higher strength of rule-governance 

exhibited by slow LH individuals is not fully accounted for by their exhibiting increased 

strength of moral emotions and executive functioning. 

 The relation between Slow LH and decreased delinquent behavior was partially 

mediated through Prospective Rule-Governance and partially through Retrospective 

Rule-Governance. This suggests that the general strength of rule-governance (both 

attitudes and behaviors) influences decreased frequencies of delinquent behaviors. 

According to this view, law-breaking behavior results, in part, from a more generalized 

failure of rule-governance. In other words, not complying with legal rules can be seen as 

resulting from a tendency to not comply with behavioral rules in general. This is 

consistent with the prediction of rule-governance theory that rule-governance is a 

generalized functional class of behavior (Jacobs et al., in prep.) shaped and maintained 

by its immediate social consequences. Further, these results can also be seen as 

suggesting that psychopathic behavior (which is strongly correlated with both decreased 

empathy/guilt and executive functioning) is a failure of general rule-governance (rather 

than only law-breaking). A rule-governance theory of psychopathy would suggest that 

psychopathy results, in part, from inadequate shaping of the guilt and empathy systems 

(either as a result of insensitivity to social punishment and/or due to failure of proper 

shaping by immediate social consequences). 
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 Unfortunately, the EFA results of the Social Control measures indicated that these 

measures did not cluster as expected. Social control is a central piece of behavioral rule-

governance theory because immediate social consequences are an essential feature of the 

theory. Although as noted above, the moral emotions are also expected to be shaped by 

these social consequences, the exclusion of a strong social emotions factor weakens the 

argument that the results support a behavioral rule-governance model. The mediators of 

rule-governance (Moral Emotions and Executive Functioning) are equally consistent with 

other theoretical perspectives and with previous work on delinquency.   

 Because some theoretically predicted pathways were absent from the present 

model and, because the results of the Exploratory Factor Analysis indicated that some 

variables we predicted to be part of a single factor did not correlate highly with the other 

variables thought to measure the same latent construct, we collected an independent 

sample of undergraduates to complete the questionnaires that were included in the model 

resulting from Study 1. If the data fit well with the same overall model across two 

independent samples, our confidence that our model explains the relations among these 

variables increases substantially. 
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STUDY 2 METHOD: STRUCTURAL MODEL REPLICATION 

Participants 

Two-hundred and sixty-six undergraduate students (82 males and 184 females), 

enrolled in a Psychology course, participated. Seventeen participants were deleted from 

the dataset prior to analyses because each responded highly on an item meant to detect 

random respondents as described above in study 1 participants section. After removal of 

these data, there were two-hundred and forty-four participants, 76 males 168 females. 

The mean age of participants was 19.31 years (SD=1.77).  

Procedure and Measures 

 Participants completed the same series of self-report questionnaires that were 

included in the structural model in study 1. The following questionnaires were omitted 

from sample 2 because they were not included in the structural model from study 1: pain 

sensitivity, rejection sensitivity, need to belong, fear of negative evaluation, attentional 

control, emotion regulation, disgust sensitivity, cosmic justice and punishment, 

paranormal beliefs. The measures asked about participants life-history strategy, executive 

functioning, religiosity and spirituality, sensitivity to moral foundations and moral 

emotions (empathy and guilt), sensitivity to social emotions (shame and embarrassment), 

rule-governance (social rule-adherence and prosociality scales), and delinquent 

behaviors. The Cronbach‟s Alpha reliabilities for each measure were similar to those 

reported for sample 1. Participants signed up for the study, provided informed consent, 

and completed the questionnaires over the internet. 
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Statistical Analyses 

 SAS 9.2 was used to perform the same analyses as described in study 1 above. 

More importantly, EQS 6.1 was used to conduct a multisample path-analysis with full 

cross-sample equality constraints. This multisample analysis was performed to test (1) 

whether the overall data fit with the model was acceptable across the two samples and (2) 

if the effect sizes of each of the causal pathways were statistically equivalent across the 

two samples.  
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STUDY 2 RESULTS AND DISCUSSION 

 The same structural model from study 1 was again rejectable by strict statistical 

criterion (X
2
(17) = 33.67, p = .01), but it was acceptable according to various practical 

goodness of fit indices (CFI = .96, RMSEA = .06). See Figure 1 for path coefficients 

(sample 2 β‟s). 

Multisample Analysis 

 The path-analytic structural model with full equality constraints imposed across 

the two samples was rejectable by strict statistical criterion (X
2
(53) = 98.30, p < .001), but 

it was acceptable according to various practical goodness of fit indices (CFI = .96, 

RMSEA = .06), indicating that the overall model fit with equality constraints imposed on 

each pathway was acceptable. All pathway coefficients were statistically significant 

(p<.05) in both samples. However, four path coefficients were statistically significantly 

different across samples, indicating that those pathway effect sizes were not identical: (1) 

The contribution of Slow LH to Prospective Rule-Governance was statistically smaller in 

sample 2 compared to sample 1, (2) the contribution of Slow LH to Executive 

Functioning was statistically smaller in sample 2, (3) the contribution of Moral Emotions 

to Individualistic Moral Foundations was smaller in sample 2, and (4) the contribution of 

Executive Functioning to Retrospective Rule-Governance was statistically smaller in 

sample 1. 

 The results from the two independent samples were fully consistent in that what 

was essentially the same structural model explained the relations among the variables of 

interest adequately: Each particular pathway was statistically significant in both samples. 
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Although four path coefficients were statistically discriminable across the two samples, 

the primary purpose of the cross-sample validation was to test the reliability of the overall 

structural model rather than determine the precise parameter estimate of each pathway 

(and to follow-up on this overall structure by testing links between predictors and rule-

governance). Thus, because the overall model replicated across samples, our confidence 

that our structural model adequately explains the relations among these self-report 

variables increased as a result of the multisample analysis.  
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EXPERIMENTAL MANIPULATIONS OF THE MODEL 

 In studies 3 and 4, we attempted to test the most salient structural links to rule-

governance using experimental manipulations: slow LH strategy, executive functioning, 

and moral emotions. We attempted to examine effects of experimentally depleting 

Executive Functioning (study 3) and eliciting both negative and positive “moral identity” 

(roughly equivalent to moral guilt and moral pride) (study 4). The outcome variables 

meant to measure rule governance were a measure of cheating in a math task and a 

measure of donations to a charitable cause (studies 3 and 4). In parallel to study 3, we 

conducted a manipulation check experiment of the Executive Function depletion 

manipulation by examining its effect on Stroop Color-Word Task scores. Both the self-

report questionnaires and charitable donation measures were administered to participants 

in each condition of this manipulation check experiment. Thus, the samples (from study 3 

and its manipulation check) were combined to investigate the relations between (1) the 

Executive Function depletion condition and donation amounts and (2) self-report 

measures and donation amounts (see combined sample results below). 

  Deviating slightly from our model, slow LH strategy was hypothesized to interact 

with the effects of executive function depletion and the moral identity priming in studies 

3 and 4 respectively. That is, the effect of executive function depletion (on increased 

cheating and decreased donating) was predicted to be higher in fast LH individuals. This 

prediction was based on a previous finding that sleep deprivation (which may disrupt 

executive functioning) influences measures of cheating of fast LH individuals more than 

slow LH individuals (Jacobs, personal communication). We also included self-report 
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measures of LH strategy in the manipulation check experiment to test if the effect of 

executive function depletion disrupted stroop scores in fast LH more than slow LH 

individuals. It could be, for example, that slow LH individuals score higher on self-report 

measures of executive functioning because their executive functioning is more robust and 

less sensitive to the effects of depletion (rather than a baseline difference in trait levels of 

executive functioning). This is equally consistent with the finding that fast LH 

individuals report more problems thought to relate to executive functioning (see Brief-A 

self-regulation example items above). If this were the case, fast LH individual‟s executive 

functioning would be more easily disrupted by the effects of depletion manipulations. 

Similarly, the effect of eliciting positive and negative moral emotions (on cheating and 

donating) was predicted (in study 4) to be increased among slow LH individuals who 

appear to be more sensitive to moral emotions (or at least moral guilt, empathy, anger, 

contempt, and disgust) (Gladden et al., 2009; Gladden, in prep). 
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STUDY 3 METHOD: EFFECT OF EXECUTIVE FUNCTIONING DEPLETION ON 

CHEATING AND DONATING 

Participants 

Eighty-three undergraduate students (22 males and 61 females), enrolled in a 

Psychology course, participated. The mean age of participants was 19.33 years 

(SD=2.39).  

Procedure and Materials 

 A quasi-experiment was conducted in sessions involving a single participant run 

individually. Participants were told the experiment was to examine relations among 

personality, reading, and writing skills. They were asked to complete a series of 

questionnaires about their personality and behavioral history, identify particular letters in 

a reading passage, and finally complete a computerized math task. 

 Participants completed six questionnaires that were included in the multisample 

path-analysis of studies 1 and 2 above. Participants completed the Mini-K Life History 

Strategy Short-Form (Figueredo et al., 2006), High-K Strategy Scale (Giosan, 2006), the 

RAND 36-Item Health Survey: Version 1 (Ware & Sherbourne, 1992), Brief-A Self-

Regulation Scale (Gioia et al., 2002), Multidimensional Governance Questionnaire 

(Gladden, et al., created for this study), Self-Report Early Delinquency (SRED-20) 

Delinquency Questionnaire (Charles & Egan, 2005; Moffit & Silva, 1988). While 

participants completed the questionnaires, the experimenter left the room so that (1) 

participants would feel comfortable answering honestly about their levels of delinquent 

and rule-governed behavior and (2) to increase the believability of the math “cheating” 
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task instructions (see below). In other words, the experimenter established leaving the 

room as a norm for the experimental session in the hope that this could decrease the 

likelihood that participants would consider the procedure as bizarre or suspicious.  

 The crossing-out e‟s task was selected as an appropriate task to deplete executive 

functioning because Baumeister (personal communication) stated that the crossing-out 

e‟s task  works as an effective way to manipulate executive function using paper and 

pencil materials. We administered the crossing-out e‟s task by following the protocols 

described by both Wheeler et al. (2007) and Clarkson et al. (2010). Participants were 

randomly assigned to one of two “crossing-out e‟s” conditions (either a low-depletion or 

high-depletion condition). Participants assigned to the low-depletion (control) group were 

provided with 5 pages of a reading passage taken from a published manuscript. They 

were given the following instructions (orally and in print): 

“Using these sheets of paper, start at the beginning. Your task is to cross out 

every „e‟ you can locate in the text on each sheet. When you come across an „e‟, 

draw a line through it. After you complete crossing-out all of the e‟s that you can 

find on one page, move on to the next page. Continue with the task until I tell you 

to stop. You will have five minutes to work on this task, and you will be judged on 

accuracy and completeness …Are you ready to begin?” 

 

After five minutes, the participants were told that they would be repeating the same task 

for five more minutes. The instructions were read to them again.  

 Participants in the high depletion group were provided with the same published 

manuscript stimulus sheets. However, the text of the high depletion stimulus sheets were 

significantly faded (i.e., the sheets appeared as a very poor quality copy). For the first 

five minutes, participants completed the same task as the low depletion group. After five 
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minutes, participants were told they would be doing a slightly different task for five more 

minutes and given these instructions (orally and in print): 

“Starting at the beginning of the next sheet of paper, your task is to cross out 

every „e‟ you can locate in the passage, except when another vowel follows the „e‟ 

in the same word (e.g., „read‟) or when a vowel is one letter removed from the „e‟ 

in either direction (e.g., „vowel‟). When you come across an „e‟ that does not fit 

these exceptions, simply draw a line through it. You will have five minutes to work 

on this task, and you will be judged on accuracy and completeness”…Do you 

have any questions? 

 

 Next, participants completed a computerized math task containing 20 addition and 

subtraction problems presented individually (e.g., 1+ 1+ 8+ 1+ 18 + 12+ 1 + 19 – 7+ 1+ 

17 – 2+ 1+ 8 – 4 + 5 =). This task has been used as a measure of “cheating”, or more 

accurately, nonadherence to an experimenter‟s verbal instructions (von Hippel, Lakin, & 

Shakarchi, 2005; Vohs & Schooler, 2008). After explaining the basic instructions for the 

math task, the experimenter told participants the following:  

“My advisor showed me this morning that there is a problem with the computer 

program that we haven‟t been able to fix yet and unless you press the space bar 

immediately after the equation appears on the screen, the correct answer to each 

problem pops up on the screen while you are attempting to solve it. So, once you 

see the equation appear, immediately press the space bar and that will stop the 

answer from being displayed on the screen and you will have all the time you 

need to answer the problem on your own. Even though we won‟t have a way of 

knowing if you really press the space bar each time, we want you to solve the 

problems honestly, on your own. And if you have a calculator on your cell phone 

or any other calculator, please do not use a calculator. You may begin when 

you‟re ready.” 

  

 Experimenters were instructed to sound somewhat embarrassed about the 

computer problem. In actuality, the program recorded the number of times the participant 

did not press the spacebar before the correct answer appeared on the screen, which served 

as a measure of verbal rule-nonadherence. Experimenters left the room while participants 



68 

 

completed the computerized math task to reduce social pressure to adhere to the verbal 

instructions. 

 When the participant finished, s/he was presented with an experimental credit 

slip, told that s/he was finished, and that experimental course credit had already been 

awarded online (it had). Before debriefing, participants were presented with a donation 

sheet containing a list of charitable causes to donate toward and varying dollar amounts 

of money that they could contribute (0 to $10 dollars). Participants were told that the lab 

conducting the study was trying to increase social responsibility and asking its 

participants if they would like to make a small donation of up to $10 to a charitable cause 

of their choice (one provided on the sheet or one written in by the participant). It was 

further explained that the participant would not pay until later, upon receiving a 

confirmation email from either the experimenter or one of his/her advisors. The amount 

donated was the second outcome variable of interest. Finally, participants were debriefed 

thoroughly. 

Statistical Analyses 

 SAS 9.2 was used to perform the statistical analyses. Unit-weighted factor scoring 

was used to estimate factor scores for LH strategy (by taking the average of the Mini-K 

and High-K Strategy Scales). The number of times a participant did not press the space 

bar before the answer appeared was computed as a sum score. PROC CORR was used to 

calculate Cronbach‟s alpha for each scale. PROC GLM was used to test for a main effect 

of depletion level (high depletion vs. low depletion), main effect of LH strategy, and an 

interaction between these two variables in predicting math task cheating and donation 
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amount. Type I sums of squares analyses were conducted for the two outcome variables 

with three predictors entered in the following sequence: (1) depletion condition, (2) LH 

strategy, (3) depletion condition*LH strategy interaction. 
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MATH TASK CHEATING TASK RESULTS 

 The amount of cheating on the math task did not statistically differ between the 

high depletion (M = 7.69, SD = 5.75) and low depletion (M = 7.45, SD = 6.86) groups 

(F(1, 73) = .03, p = .87).  

 LH strategy did not predict amount of math task cheating (F(1, 73) = .22, p = .64). 

There was also no statistical interactions between Life-History strategy and depletion 

level in predicting amount of cheating (F(1, 73) = .04, p = .84). Neither self-reported 

prospective (r = -.19 p = .09) nor retrospective (r = .06, p = .59) rule-governance 

predicted the amount of cheating, indicating that these measures were not convergent of a 

single latent rule-governance trait. Further, the amount of cheating and the amount 

donated were uncorrelated (r= .03, p = .79), indicating that these two measures did not 

converge on a single rule-governance trait. The donation amount results are reported 

below. 
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MANIPULATION CHECK OF EXECUTIVE FUNCTION DEPLETION EFFECT 

Participants 

Eighty-three undergraduate students (23 males and 60 females), enrolled in a 

Psychology course, participated. The mean age of participants was 18.82 years 

(SD=0.83).  

Procedure and Materials 

 This quasi-experiment was conducted as a manipulation check for the crossing-

out e‟s task used in study 3. It was conducted in sessions involving a single participant 

run individually as in study 3 was run in parallel study 3 described above. Participants 

were told that the experiment was examining relations between reading skills and 

personality. They were told they would complete a series of questionnaires about their 

personality and behavioral history, complete a task where they would be asked to identify 

particular letters in a reading passage, and finally complete a task that asked them to 

name and read colors. 

 Participants completed the same six questionnaires as in Study 3. Participants 

were randomly assigned to one of two crossing-out e‟s conditions as described above 

(low-depletion or high-depletion group). Next, participants completed the four tasks of 

the Modified Stroop Color-Word test (Armenta et al., 2005; Stroop, J. R., 1935). In the 

first task, participants read the words as they were written on a stimulus card. In the 

second task, participants said the color that each word on the stimulus was written in. In 

the third task, participants shifted between reading the words when there was a dot 

printed next to the word and said the color when there was no dot next to the word. In the 



72 

 

fourth task, participants did the opposite: they shifted between saying the color the word 

was written in when there was a dot next to the word and reading the word when there 

was no dot next to the word. The time the participant took to complete each task and 

number of errors on each task was recorded. The time difference between the four tasks 

(Task2- Task1, Task3-Task2, and Task4-Task3) was computed. These measures were 

used as the primary outcomes of interest. Finally, the donation sheet as described above 

was administered. Participants were thoroughly debriefed. 

Statistical Analyses 

 SAS 9.2 was used to perform the statistical analyses. Unit-weighted factor scoring 

was used to estimate factor scores for LH strategy (by taking the average of the Mini-K 

and High-K Strategy Scales). The number of errors committed for the latter 3 Stroop 

tasks, the amount of time taken to complete the latter 3 Stroop tasks, and the time 

difference between Stroop tasks were standardized and then summed into three respective 

unit-weighted factor scale scores ((1) errors, (2) time, and (3) time-difference). PROC 

CORR was used to calculate Cronbach‟s alpha for each scale. PROC GLM was used to 

test for a main effect of depletion level (high depletion vs. low depletion), main effect of 

LH strategy, and an interaction between these two variables in predicting Stroop scale 

scores and donation amount. Type I sums of squares analyses were conducted for each of 

four outcome variables (number of errors, time, time difference between tasks, and 

donation amount) with three predictors entered in the following sequence: (1) depletion 

condition, (2) LH strategy, (3) depletion condition*LH strategy interaction. 
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STROOP TEST RESULTS 

 The number of errors committed during the Stroop Test (summed across Tasks 2, 

3, and 4) did not statistically differ between the high depletion group (M = 12.00, SD = 

11.01) and the low depletion group (M = 11.45, SD = 10.27) (F(1, 77) = .07, p = .80). 

Further, the number of errors committed during any of these individual tasks also did not 

differ between the depletion level groups. 

 The time taken to complete the Stroop Test (summed across Stroop Tasks 2, 3 and 

4) did not statistically differ between the high depletion group (M = 180.09s,  SD = 

39.40s) and the low depletion group (M = 171.82s, SD = 35.89s) (F(1, 77) = .94, p = .34). 

Further, the amount of time taken to complete any of these individual tasks did not differ 

between the depletion level groups.  

 The summed difference in time taken to complete the four Stroop tasks did not 

statistically differ between the high depletion (M = 47.70, SD = 17.30) and low depletion 

groups (M = 45.59, SD = 16.64) (F(1, 77) = .30, p = .59). Further, none of the 

disaggregated time differences between Stroop tasks statistically differed between the 

depletion level groups.   

 LH strategy scores did not predict the sum number of errors committed across 

Stroop Tasks 2, 3, and 4 (F(1, 77) = .20, p = .65), the sum amount of time taken to 

complete the Stroop tasks (F(1, 77) = .05, p = .83), or the sum time differences between 

the Stroop tasks (F(1, 77) = 1.65, p = .20), 

 There were also no statistically significant interactions between LH strategy and 

depletion level in predicting number of Stroop errors (F(1, 77) = 2.26, p = .14), amount 
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of time taken during the Stroop (F(1, 77) = .06, p = .81) , or time difference between 

Stroop tasks (F(1, 77) = .02, p = .89). 

 Self-reported executive functioning did not predict errors committed (r = .000, p 

= .997), time taken (r = -.14, p = .21), or time difference across tasks (r = -.17, p = .14), 

indicating that self-reported executive functioning was not convergent with a commonly 

used neuropsychological test of executive functioning. 
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COMBINED SAMPLE DONATION RESULTS 

 The amount donated to charity statistically significantly differed between the high 

depletion (M = $2.63, SD = $3.31) and low depletion (M = $3.85, SD = $3.46) groups ( 

(F(1, 158) = 5.15, p = .02), but this difference was small (r
2
=.03). 

 LH strategy did not predict the amount donated to charity (F(1, 158) = .38, p = 

.54). There was also no statistically significant interaction between LH strategy and 

depletion condition in predicting the amount donated (F(1,158) = .09, p = .77). 

 Neither self-reported prospective (r = .12, p = .14) nor retrospective (r =.03, p = 

.70) rule-governance predicted amount donated. Self-reported Executive functioning also 

did not predict amount donated (r = -.07, p = .35). 
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DISCUSSION OF EXECUTIVE FUNCTION DEPLETION QUASI-EXPERIMENTS 

Failure to Replicate Executive Function Depletion Effect 

 The manipulation check experiment indicated that the high-depletion crossing-out 

e‟s task did not deplete executive functioning as measured by the Stroop Color-Word 

Task. This suggests that the crossing-out e‟s manipulation to deplete executive 

functioning is not a robust manipulation. The protocol for administering the crossing-out 

e‟s task was followed closely as described by Wheeler et al. (2007) and Clarkson et al. 

(2010), and as recommended by Baumeister (personal communication). Nevertheless, we 

failed to replicate the finding that this task depletes executive functioning. Depleting 

individuals should not perform equally to nondepleted individuals on the Stroop. 

Although the crossing-out e‟s task has been reported as an effective way to deplete 

executive function in more than one published report and by more than one author, it may 

not be a strong manipulation. Because experiments that do not achieve statistical 

significance are unlikely to be accepted for publication, there is no way to know how 

many times the crossing-out e‟s task has been attempted and failed to produce a strong 

depletion effect. Thus, the research literature on the crossing-out e‟s task that is published 

may be a biased subset of the total number of attempts. In fact, it could be the case that 

more often than not, this manipulation does not produce an apparent effect of executive 

function depletion and that the published studies represent the few attempts that came out 

“positive” purely because of statistical probability. For example, Wheeler et al. (2007) 

reported that the effect of the crossing-out e‟s manipulation was only marginally 

statistically significant (p=.08). Thus, even according to this published report, there is an 
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8% chance that the “effect” is purely due to chance. It could even be that such published 

reports represent the 1 in a dozen attempts to deplete executive function that appear to 

produce an effect because of pure probability.   

 The failure to replicate the “crossing-out e‟s” depletion effect on executive 

functioning may not be surprising in light of other findings. For example, Clarkson et al. 

(2010) recently reported that the effect of executive functioning depletion (using the 

crossing-out e‟s task) is sensitive to participants‟ self-perceived level of depletion 

independent of their actual level of depletion. They had participants complete the 

crossing-out e‟s task on yellow-colored paper. They randomly assigned participants to be 

told that this color was chosen either because the color had been shown to (1) “exhaust 

and deplete” one‟s ability to attend to information or (2) “energize and replenish” the 

ability to attend to information. The results suggested that participants perception of 

being depleted (based on this feedback) interacted with the depletion manipulation itself 

(a fully crossed interaction). Thus, the simple main effect of actual depletion on apparent 

“self-control” (e.g., persistence in a variety of tasks) appears highly sensitive to factors 

other than the depletion manipulation itself. Therefore, it is possible that variations across 

experimenters (and across laboratories) in the administration of the crossing-out e‟s task 

could influence participants‟ perceived level of depletion. This, in turn, could affect 

participants‟ scores on outcome measures. For example, experimenter variation in 

attitude regarding the difficulty of the crossing-out e‟s task (if detected by participants 

through voice tone etc.) could influence participants‟ perceptions of being depleted. 

Similarly, the level of verbal support that experimenters provide when explaining the 
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crossing-out e‟s instructions to participants could influence their perception of task 

difficulty. In short, the effect of depleting executive functioning on subsequent self-

control measures may be highly sensitive to subtle influences that vary across studies. 

 Another possible explanation is that the samples studied here may systematically 

differ from samples previously used in depletion experiments. The present sample may 

be particularly resilient to depletion compared with samples from other universities. This 

seems unlikely, but cannot be rejected a priori. In sum, because there are a number of 

possible interpretations for why we failed to replicate previous results of executive 

functioning, our present results do not falsify the idea that executive function is a limited 

resource that can be depleted with use (Baumeister et al., 1998; Muraven et al., 1998). 

Self-reported Executive Functioning vs. Neuropsychological Executive Functioning 

 Self-reported executive functioning did not predict any of the Stroop Color-Word 

test measures. This suggests that self-reported executive functioning (as measured by the 

Brief-A self-regulation scales) and executive functioning measured in the laboratory are 

not convergent measures of a single latent “executive functioning” trait. There are 

multiple possible explanations for this result.  

 First, self-reported executive functioning is meant to measure trait-level executive 

functioning (in general across contexts and over time). In our experiment, the Stroop Test 

may partly measure state-level of executive functioning at the time of the test (including 

motivation, previous tasks performed during the experiment, etc.), especially because all 

participants completed a series of self-report questionnaires and crossing-out e‟s task 

before the Stroop.   
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 Second, it could be that there are distinct types of executive functioning that do 

not correlate with each other. The Brief-A self-regulation scales and Stroop Test may tap 

different types of executive functioning. This is consistent with the finding in Study 1 

that the three self-report measures of executive functioning do not correlate well (if at 

all). These various self-report measures may tap different aspects of executive 

functioning. For example, perhaps the Stroop Test would correlate with the Attentional 

Control Scale (Derryberry & Reed, 2002), which measures the ability to focus, 

concentrate, and shift attention between tasks. In short, the scale seems to ask about 

cognitive abilities important for performing well on the Stroop. In contrast, the Brief-A 

self-regulation scale items measure behavioral and emotional problems of self-regulation. 

Because the Attentional Control Scale was not included, this idea was not tested here. 

 Third, the Brief-A Self-Regulation Scale simply may not be a valid measure of 

executive functioning (e.g., because to self-report bias). Self-reported “executive 

functioning”, as measured by the Brief-A Self-Regulation scales, does appear to have 

some predictive validity. For example, it predicts decreased levels of self-reported 

antisocial and delinquent behaviors (Figueredo, Gladden, & Beck, 2010; in prep.; 

Wenner, 2010). However, since it lacks convergent validity with at least the Stroop, it 

may not be measuring any type of executive functioning. Equally, however, the external 

validity of neuropsychological measures of executive functioning such as the Stroop Test 

is questionable. For example, some individuals have executive functioning deficits 

apparent only in “real life” situations, but score normally on neuropsychological 

measures of executive functioning (see Alvarez & Emory, 2006 for a review of such 
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neuropsychological tests). Relatedly, multiple neuropsychological measures of executive 

functioning are not consistently related to frontal-lobe functioning (or each other), 

indicating that “executive functioning” is not a single latent function (Alvarez & Emory, 

2006). Because the present results (Study 1) indicate that self-report measures of 

executive functioning also do not correlate well with one another, it could be that 

different self-report correlate with different neuropsychological measures of executive 

functioning (or maybe not). In any case, it seems clear based on current and previous 

findings that these multiple measures of executive functioning do not converge on a 

single latent construct. Thus, researchers using measures of “executive functioning” (of 

any kind) need to be skeptical about what they are really measuring and cautious about 

how they interpret and generalize their results.  

LH Strategy and Executive Functioning 

 Because we did not replicate the executive function depletion effect, the fact that 

we found no interaction between this experimental manipulation and LH strategy is not 

informative about whether there is an interaction between either (1) LH strategy and 

executive functioning. Unfortunately, testing for such an interaction was one major aim 

of study 3. 

 However, according to previous findings and the findings of studies 1 and 2, slow 

LH strategy directly correlates with strength of self-reported executive functioning. 

Based on this evidence, MacDonald et al. (2007) and Wenner (2010) concluded that slow 

LH contributes increased strength of executive functioning. The finding that LH strategy 

did not correlate with scores on the Stroop test may lead to doubt about this 
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interpretation: LH strategy may not influence executive functioning. As discussed above, 

however, there are a number of possible interpretations for this finding. For example, 

self-reported measures of executive functioning may not measure executive functioning 

or there may be distinct types of executive functioning. Similarly, LH strategy may not 

contribute to neuropsychological executive functioning or may only contribute to some 

types of executive functioning. Because the different neuropsychological tests of 

executive functioning do not agree with each or sometimes with “real world” deficits in 

“executive functioning” (Alvarez & Emory, 2006), it not possible to definitively answer 

what is going on with respect to its relation to LH strategy. Thus, our results do not 

falsify the prediction from LH theory that slow LH strategists exhibit superior executive 

functioning. Future studies should try systematically examine different types of both self-

reported and neuropsychological executive functioning (that do not correlate with each 

other) to determine which measures do correlate with self-reported slow LH strategy. 

Executive Function, Cheating, and Donating 

 Because our manipulation did not deplete executive functioning, it is not 

surprising that amount of cheating was not influenced by it. Even though amount donated 

was apparently influenced by depletion condition, this effect was small (r
2
=.03) and 

based on a larger sample size (N= 160). Further, because the manipulation did not deplete 

executive functioning, we cannot attribute the decreased amount donate to decreased 

functioning. Thus, the hypothesis that executive functioning contributes to rule-

governance (or that depletion disrupts it) cannot be falsified or confirmed based on these 

results.  
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 A number of possible interpretations render the present results uninterpretable 

(Meehl, 1990). We cannot know whether our primary hypothesis that executive function 

depletion disrupts rule-governance is false or if a false auxiliary hypothesis resulted in the 

null findings. As discussed above, there are a number of ways in which our independent 

variable may be a weak: non-robustness of manipulation, systematic variation across 

laboratories, or systematic variation across university samples.  

 Second, our dependent measures may have been the source of the null result. Our 

measure of laboratory “cheating” may not be a valid measure of rule-governance or 

moral behavior. For example, some participants may have simply forgotten to press the 

space bar each time. Though remembering a rule may be required to adhere to a rule, 

forgetting to press the space bar in the math task is confounded with the intended 

dependent measure of “cheating” (Vohs & Schooler, 2008). The math task may not 

measure “cheating” or rule-governance at all. Similarly, the external validity of this 

“cheating” measure is questionable. Whether passively not pressing a space bar predicts 

real world cheating or rule-governance is unknown. Similarly, indicating that you are 

willing to donate in laboratory settings when someone asks you to may be not indicative 

of amounts donated in everyday life. Some individuals may donate regularly, but be 

unwilling in the lab. For example, although participants had the option to write in a 

charity of their choice, they may not wish to make additional donations to a charity they 

already donate contribute toward (this explanation was spontaneously given by some 

participants) and they may not feel comfortable donating to an unknown charity. Or, they 

may simply think that being asked to donate in the context of an experiment is odd or 
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intrusive. Thus, this donation task may not measure levels of prosociality at all because 

the measure is confounded with other sources of variance. In short, stronger tests of rule-

governance theory require better measures of rule-adherence of known construct and 

external validity.  

 Additionally, the two measures of moral behavior (cheating and donating) did not 

correlate, indicating that they are not convergent measures of the same construct. This 

implies that whatever is causing these two measures, it can‟t be the same thing. One or 

both of the measures may not be valid measures of the moral behavior. Alternatively, 

“cheating” and “donating” are simply two distinct types of moral behavior. In any case, 

they are not influenced by the same latent variable because a healthy spurious correlation 

would exist between them. 



84 

 

STUDY 4: EFFECT OF MORAL EMOTION PRIMING ON CHEATING AND 

DONATING 

Participants 

One hundred and thirty-two undergraduate students (38 males and 94 females), 

enrolled in a Psychology course, participated. The mean age of participants was 20.60 

years (SD=4.14).  

Procedure and Materials 

 This quasi-experiment was conducted in sessions involving a single participant 

run individually. Participants were told that the experiment was about relations between 

personality and handwriting style, just as a previous study using the same manipulation 

had stated it was a study of handwriting style (Sachdeva et al., 2009). They were told 

they would complete a set of personality and behavioral questionnaires, write a story to 

provide a writing sample, and then complete a computerized math task. 

 Participants completed the same set of questionnaires included in Study 3. While 

participants completed the questionnaires, the experimenter left the room to increase the 

believability of the math “cheating” task instructions as described above in Study 3. 

 We used a “moral identity” prime manipulation that was meant to elicit either 

feelings of positive moral self-identity (e.g., moral pride) or feelings of negative moral 

self-identity (e.g., moral guilt), or neither in the neutral control condition. Previous 

researchers demonstrated that this moral prime manipulation influenced the amount that 

participants donate to a charitable cause of their choice and this experimental effect was 

replicated (Sachdeva et al., 2009). Relative to the neutral-words condition, individuals 
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primed with negative moral-identity donated more while individuals primed with positive 

moral-identity donated less. We obtained the moral prime stimulus sheets and donation 

task sheets from Sachdeva (personal communication) and administered these two tasks in 

the way described by Sachdeva et al. (2009).  

 Participants were randomly assigned one of three “moral identity” prime tasks 

(positive, negative, or neutral words) in which they first copied a list of nine words and 

thought about what each word meant to them carefully. The positive group words 

included caring, compassionate, and fair. The negative group words included disloyal, 

greedy, and selfish. The neutral group words included book, keys, and house. After 

copying (and thinking about the meaning of) each of the words, participants were told to 

write a story about themselves that included each of the nine words from their list. After 

providing verbal instructions for the task, the experimenter left the room while 

participants completed this written task. 

 Next, participants completed the same computerized math task used in Study 3 

(described above). The misleading instructions (i.e., the computer problem story) were 

presented. The number of times the participant did not press the spacebar (cheating or 

noncompliance) before the correct answer was presented on the screen was the outcome 

of interest. The experimenter left the room while participants completed the computerized 

math task. 

 When the participant finished, s/he was presented with an experimental credit 

slip, told that s/he was finished, and that experimental course credit had already been 
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awarded online (it had). Finally, the donation sheet as described in Study 3 was 

administered. Participants were thoroughly debriefed. 

Statistical Analyses 

 SAS 9.2 was used to perform the statistical analyses. Unit-weighted factor scoring 

was used to estimate factor scores for LH strategy (by taking the average of the Mini-K 

and High-K Strategy Scales). The number of times a participant failed to press the space 

bar before the answer appeared on the screen was computed as a sum score. PROC 

CORR was used to calculate Cronbach‟s alpha for each scale. PROC GLM was used to 

test for a main effect of Moral Prime condition (Positive, Negative, vs. Neutral prime 

words), a main effect of LH strategy, and an interaction between these two variables in 

predicting math task cheating and donation amount. Type I sums of squares analyses 

were conducted for each of the two outcome variables (amount of cheating and amount 

donated) with three predictors entered in the following sequence: (1) moral prime 

condition, (2) LH strategy, (3) moral prime condition*LH strategy interaction. 
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STUDY 4 RESULTS 

 The amount of cheating on the math task did not statistically differ statistically 

differ between the positive (M = 6.95, SD = 5.71), negative (M = 5.95, SD = 5.82), and 

neutral (M = 7.72, SD = 6.76) moral prime groups (F(1, 122) = .34, p = .56). The amount 

donated to charity statistically significantly differed between the positive (M = $4.23, SD 

= $3.89), negative (M = $3.48, SD = $3.84), and neutral (M = $2.64, SD = $3.38) moral 

prime groups (F(1, 128) = 4.12, p = .04), though this difference was small (r
2
=.03), only 

marginally significant, and inconsistent with previous results. The positive moral prime 

group donated more (rather than less) than either the negative or neutral moral prime 

groups.  

 LH strategy did not predict amount of math task cheating (F(1, 122) = .53, p = 

.57) or the amount individuals donated (F(1, 128) = .34, p = .56). There were also no 

statistical interactions between LH strategy and moral prime condition in predicting 

amount of cheating (F(1, 122) = .00, p = .97) or amount donated (F(1, 128) = 1.58, p = 

.21).  

 Prospective rule-governance did not correlate with amount of cheating (r = .01, p 

= .89) or amount donated (r = -.04, p = .63). Retrospective rule-governance also did not 

correlate with amount of cheating (r = -.02, p = .81) or amount donated (r = .09, p = .31). 

Further, consistent with study 3, the amount of cheating and the amount donated were 

uncorrelated (r = -.05, p = .60).  
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DISCUSSION OF MORAL PRIME QUASI-EXPERIMENT 

Failure to Replicate Moral Prime Effect on Donation Amount 

 The results of this quasi-experiment indicated a failure to replicate the findings of 

Sachdeva et al. (2009). Sachdeva et al. (2009) found in two separate experiments that 

negative moral identity priming leads to increased amounts donated and positive identity 

priming lead to decreased amounts donated relative to a neutral control condition. The 

present results indicated an opposite trend: participants primed with morally positive 

words donated more (rather than less) than either the negative or neutral moral prime 

groups. Thus, we did not find evidence of what has been called “moral licensing” (i.e., 

feeling morally licensed to act less moral).  

 As in study 3, there are a number of possible interpretations of why this 

replication failed. First, we followed the protocol described by Sachdeva et al. (2009) and 

obtained the materials for both the moral prime and donation tasks from Sachdeva 

(personal communication). However, one major difference between the present 

experiment and this previous work is that the donation task was presented after 

considerable time had passed because each participant completed the math cheating task 

(Mean time=20.85 min., SD=10.52 min.) before the donation task. On the other hand, 

hierarchically controlling for the total elapsed time that passed during each participant‟s 

math task did not change the results: there was still only a marginally significant (p=.06) 

effect of moral prime condition on donation amounts (in the opposite direction as 

predicted). There was also no main effect of LH strategy or the prime condition*LH 

strategy interaction. Thus, this explanation does not appear to account for our result. 
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Second, as in study 3, the moral prime manipulation effect on donation may not 

be robust or due to chance. We do not know how many times this manipulation has been 

tried with null results. Thus, the reported literature may be a biased subset of those 

attempts that yielded statistically significant findings.     

 Third, although the protocol described was followed as precisely as possible 

based on the report of Sachdeva et al. (2009), there could have been subtle differences 

between how we implemented either the manipulation or dependent measures that 

systematically differed from other laboratories. Similarly, there could have been 

experimenter to experimenter variation (between and within laboratories). Subtle 

differences in the way different experimenters present the instructions of the tasks such as 

the enthusiasm and believability with which the experimenters deliver the donation task 

(and math cheating task) instructions could account for differences in the outcome 

measures. 

 Fourth, there may be systematic differences between samples such that our 

sample was resilient to moral priming effects. For example, we hypothesized an 

interaction a trait (LH strategy) and strength of the moral priming effect. It could be that 

the average of such trait levels differ from university to university, from sample to 

sample, etc. Although typically disregarded by exclusively experimental psychologists 

that treat undergraduate psychology students as interchangeable and representative of all 

humans, systemic differences in how different individuals respond to a manipulation 

must exist and these may vary across different universities, different regions across the 

U.S.A. etc. 
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Fifth, maybe the effect of the current size of one‟s bank account washed out any 

effect or the manipulation (or LH strategy). For example, many participants 

spontaneously stated that they wished they could donate but did not have any money 

(apparently the fact that they weren‟t paying now was not enough to convince them). But, 

this alone is not an explanation for the inconsistency between our result and that of 

previous researchers who found effects using precisely the same measure.  

 As in study 3, because there are a number of auxiliary hypotheses or assumptions 

that may be false, the null findings of study 4 cannot be taken as a direct falsification of 

the idea that moral identity priming can influence moral behavior (e.g., moral licensing) 

(Sachdeva et al., 2009). 

LH strategy and Prosociality 

 Because we failed to replicate the finding that moral identity priming influences 

moral behavior, the finding that moral identity priming did not interact with LH strategy 

to predict donating or cheating behavior is not meaningful with respect to LH theory. 

 Consistent with study 3, LH strategy did not predict donation amount or cheating 

amount. There are a number of possible interpretations of this finding (discussed below in 

general discussion section), so this finding does not necessarily falsify the prediction 

from LH theory that slow LH individuals exhibit increased rule-governance.   
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GENERAL DISCUSSION 

 In Studies 1 and 2, the same overall structural model, based on self-report 

measures, explained the relations among LH strategy, moral emotions, moral 

foundations, religiosity, executive functioning, prospective rule governance, retrospective 

rule-governance, and delinquency. Thus, the structural relations among these variables 

were confirmed across self-report samples. Three self-report variables directly increased 

strength of Prospective Rule-Governance in the model: Slow LH strategy, Executive 

Functioning, and Moral Emotions. The same three variables plus Prospective Rule-

Governance directly contributed to increased Retrospective Rule-Governance. Executive 

Functioning, Prospective Rule-Governance, and Retrospective Rule-Governance 

contributed to decreased frequencies of delinquent behaviors. Based on these results, 

three variables that the model indicated as key to prediction rule-governance were 

examined in quasi-experiments (studies 3 and 4): Slow LH Strategy, Executive 

Functioning, and Moral Emotions. In study 3, we attempted to deplete executive 

functioning as a way to influence responses on tasks previously used to make claims 

about moral behavior (space bar presses, amount indicated to be donated at a later time). 

We also performed a manipulation check quasi-experiment to make sure that our 

depletion manipulation produced measurable decreases in executive functioning (verbal 

behavior during the Stroop Color-Word Test). In study 4, we attempted to replicate the 

finding that moral identity priming can influence moral decision-making behavior 

(presumably by influencing moral emotions). We also measured a number of self-report 



92 

 

variables including LH strategy to test for main effects and interactions with the 

manipulations. 

 In both studies 3 and 4, there was a failure to replicate previous experimental 

effects (Sachdeva et al., 2009; Gailliot et al., 1998; Wheeler, Brinol, & Hermann, 2007; 

Clarkson, et al. 2010). Meehl (1990) pointed out that there are a number of possible 

interpretations consistent with these findings (discussed above). Because any number of 

these alternative explanations could be true, the results of studies 3 and 4 do not falsify 

our theoretical predictions (or the links in the structural model from studies 1 and 2). 

Because we were apparently unable to influence executive functioning or moral identity, 

whether these variables are influences on the strength of rule-governance behavior was 

not actually tested. In other words, since we did not detect any depletion of executive 

functioning (as measured by the Stroop), we can‟t make claims about whether disrupting 

executive functioning disrupts rule-governance. Similarly, since we did not replicate the 

effect of moral identity priming on the amount donated, we can‟t reject the causal link 

from the structural model indicating that moral emotions influence rule-governance.   

As discussed above (see Discussions of studies 3 and 4), there are a number of possible 

explanations for our failure to replicate previous effects: weak manipulations that don‟t 

consistently produce effects, systematic variation across laboratories or experimenters in 

implementing the manipulation and/or outcome measures, or systematic sample 

differences (e.g., different average trait levels that interact with effectiveness of 

manipulation), invalidity of measures of executive functioning and rule-governance, or 

the construct validity of rule-governance as a single latent variable. 
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General Problems With Interpreting Our Present Work and Our Present Approach 

 Meehl (1990) presented several (ten) problems with reports in “soft” areas of 

psychological science (such as the present report) that make many findings 

uninterpretable. First, he pointed out that a loose (logical) derivation chain from 

“theoretical prediction to the predicted observational relation” can prevent interpretation. 

Relatedly, he pointed out that there are a number of auxiliary hypotheses we have to 

know to be correct to definitively refute or confirm our major hypotheses. For example, 

the stated purpose of the present research was to examine whether the correlational and 

experimental results were “in agreement” with each other (i.e., indicating the same causal 

structural relations). Path-analytic models are thought to represent a real causal structure. 

That is, the structural model purports to “explain” the correlational relations present by 

specifying theoretically causal relationships. Therefore, if we can gain control of 

particular variables in the model, the links should be individually testable. However, 

there are a number of auxiliary reasons why these two methods may not agree with each 

other that greatly interfere with our ability to reject our structural model on the basis of 

the follow-up experiments. Thus, failure to find a statistically significant effect does not 

refute our main theoretical hypotheses (that these variables are causal) because there are 

additional. For example, one auxiliary assumption is that the experimentally manipulated 

variables represent the same variable as measured by self-report measures (e.g., self-

reported executive functioning is the same executive functioning that can appear 

disrupted in the laboratory). Since self-reported executive functioning failed to predict 
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neuropsychological functioning, this is clearly not known to be true for certain (see below 

for a discussion about this point). 

 A related problem with drawing inferences about the structural model based on 

experimental laboratory results is the assumption that the true effect size estimates 

between variables are the same using both self-report and laboratory measures. If the 

estimates based on self-report do not closely reflect laboratory measures, the estimates 

taken from the self-report measures may not be informative about what is expected on the 

laboratory measures. Thus, a strong causal link based on relations between self-report 

measures may be an extremely tiny effect using an experimental manipulation that gains 

some degree of control of that same variable (assuming it is the same latent variable). If 

this is the case, then having enough statistical power to detect the effect becomes a 

serious concern (Meehl, 1990). Small samples could explain the lack of replication in the 

current experiments. However, our samples (per group) were substantially larger than 

some previous experiments that found depletion effects (e.g., Clarkson et al., 2010) or 

moral-identity effects (Sachdeva et al., 2010). In sum, because there are a number of 

sources of variance that could have produced our null results, we were unable to falsify 

our primary theoretical predictions. 

Slow LH strategy and Rule-Governance 

 The self-report measures of LH strategy that predicted self-reported rule-

governance in studies 1 and 2 (and that also predict self-reported aggressive behavior; 

Gladden et al., 2008; Figueredo et al., 2009; in prep) did not predict behavior for either of 

two laboratory measures previously used to make claims about moral behavior (see 
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Sachdeva et al., 2009; Vohs & Schooler, 2008). If previous claims about the correlates of 

LH strategy are correct (Rushton, 1985, Figueredo et al., 2004; 2007; Gladden et al., 

2009), we would expect an association between slow LH strategy and indicators of moral 

behavior (donation amount and cheating amount) as predicted here. However, just as 

there are a number of interpretations consistent with the experimental results and the 

result that self-reported executive functioning did not predict Stroop scores (see above), 

there are multiple interpretations consistent with the result that LH strategy does not 

correlate with amount of cheating or amount donated. First, the theoretical prediction that 

slow LH strategy contributes to rule-governance may be wrong in humans. Second, the 

lack of relation may be due to this specific sample (American psychology students at a 

particular southwest University). Third, the measures of moral behavior used in the lab 

may be invalid indicators of “real world” levels of prosociality or cheating. For example, 

asking participants after a psychology experiment to give away their own money to 

unknown charities (i.e., the specific charities were not listed) is an odd measure of 

prosociality in retrospect. Participants that regularly donate or donate large amounts to 

particular charities of their choosing and on their own time may not relate to the amount 

given in the lab. Fourth, the self-report measures of slow LH used may be invalid 

indicators of slow LH strategy. Fifth, “rule-governance” may not be measured by the 

cheating or donating tasks. That is, these two measures did not tightly adhere to the 

behavior-analytic definition of rule-governance. These possibilities should be 

investigated further using more ecologically valid approaches. For example, naturalistic 

experiments of rule-governance could be conducted and compared to self-reported LH 
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strategy and with prosocial-outcomes in laboratory settings. Similarly, archived 

information pertaining to rule-governance such as criminal records or amounts donated to 

particular charities may be used to test these hypotheses and compared to other measures 

(if such individuals can be contacted). 

Self-Reported Executive Functioning and Rule-Governance 

 Self-reported executive functioning also did not predict with our laboratory 

measures of cheating or donating. Each of the possible interpretations of the zero 

correlation between self-reported LH strategy and both cheating and donating (see 

previous section), applies equally to this result.  

Self-Reported Rule-Governance, Cheating, and Donating  

 Neither self-reported Prospective nor Retrospective Rule-Governance 

significantly correlated with amount of cheating or amount donated. This is particularly 

surprising given some of the items that the Multidimensional Rule-Governance 

Questionnaire contains. For example, the rule governance scale contains items directly 

relevant to donating and giving away money to others (e.g., asking if participants donate 

time and money to their local community). But, neither the aggregated rule-governance 

measures nor this individual item predicted the amount donated in the laboratory-

donation task. This suggests two possible interpretations. First, the rule-governance 

measure is not a valid measure of rule-governance. This seems unlikely because the rule-

governance questionnaire correlates with self-reported frequencies of delinquent 

behaviors. Second, as discussed above, the donation task may not be a valid measure of 

rule-governance: real world levels of prosociality may not correlate with this laboratory 
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measure. In either case, these two measures are apparently not influenced by a shared 

cause (a single rule-governance trait). Again, future studies should develop measures of 

rule-governance that adhere closely to the behavioral definition of rule-governed 

behavior. 

Conclusion 

 The present work aimed to test hypotheses derived from behavioral rule-

governance theory and evolutionary LH theory in using both correlational and quasi-

experimental methods. Although the same structural path model adequately accounted for 

the correlational relations across multiple samples, experimental manipulations aiming to 

influence two variables implicated by this model did not produce effects on prosocial or 

rule-adherence behavior in the laboratory. Thus, we did not experimentally test the two 

pathways from our model in a way that allowed meaningful interpretation. Future 

research on rule-governance should aim to manipulate these variables by alternative 

means. More importantly, research on rule-governance should use multiple measures of 

rule-compliance or defiance that adhere more closely to the criteria laid out by behavioral 

rule-governance theory for defining what counts as rule-governed behavior. 



98 

 

Table 1. Slow Life History Factor Loadings and Cronbach‟s Alphas. 

Indicator Slow LH Factor Loading Cronbach‟s Alpha 

Mini-K (ALHB short-form) .58 .77 

High-K Strategy Scale .72 .91 

SF-36 Health Survey .60 .91 
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Table 2. Religiosity Factor Loadings and Cronbach‟s Alphas. 

Indicator  Religiosity Factor Loading Cronbach‟s Alpha 

Religiosity .82 .96 

Spiritual Perspective Scale .82 .94 
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Table 3 Moral Emotions Factor Loadings and Cronbach‟s Alphas. 

Indicator Moral Emotions Loading Cronbach‟s Alpha 

Toronto Empathy 

Questionnaire 

.66 .86 

Tosca-3 Guilt Scale .66 .84 
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Table 4. Individualistic Moral Foundations Factor Loadings and Cronbach‟s Alphas. 

Indicator Individualistic Moral 

Foundations Loading 

Cronbach‟s Alpha 

Harm .71 .77 

Fairness .71 .66 
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Table 5. Collectivistic Moral Foundations Factor Loadings and Cronbach‟s Alphas. 

Indicator Collectivistic Moral 

Foundations Loading 

Cronbach‟s Alpha 

Ingroup loyalty .76 .73 

Respect for Authority .81 .65 

Purity .62 .74 
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Table 6. Rule-Governance Factor Loadings and Cronbach‟s Alphas. 

Indicator Rule-Governance Factor 

Loading 

Cronbach‟s Alpha 

Prospective Rule 

Governance 

.64 .56 

Retrospective Rule 

Governance 

.72 .72 

Delinquency .62 .96 
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Figure 1. Structural Model of Rule-Governance. 

 

 Sample 1 β /Sample 2 β 

*β statistically differs between sample 1 and sample 2 (p<.05) 
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