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ABSTRACT 

 

 
 Perceiving our world is an active process. We actively explore and investigate the 

environment rather than passively registering the objects and events we encounter. Our 

perception and attention reflect our moods, expectations, and beliefs. Recent evidence supporting 

this approach comes from studies that focus on the impact of individual differences on human 

perception and attention. Characteristics about the world we live in, such as culture or religion, 

may drive these differences in perception and attention. One of the ways these differences have 

been looked at is by examining executive functioning. Inhibitory control, the ignoring of 

irrelevant information, is an important component of executive functioning. The Simon, Flanker, 

and Stroop tasks are all common measures of inhibitory control. They all require to some degree 

the inhibition of irrelevant information when selecting an appropriate response to stimuli. 

Previous research has indicated differences in cognitive functioning for those of different 

political beliefs. Differences are seen in perception of multi-level stimuli in people of different 

cultures and religions and for people with different political leanings. Previous research has 

found similar differences in performance on a measure of executive functioning for people of 

different religions. The expected effects for the Simon and Flanker task were found in this 

sample; however, differences in the size of the Simon and Flanker effect were not found in this 

sample for those of different religious beliefs or political beliefs. 
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CHAPTER 1 

 

INTRODUCTION 

 

 
 The systems involved in perception and action planning are closely intertwined. On the 

most basic level, the perceptual system relays information from the environment to the action 

planning system for the purpose of taking effective action. In the ongoing flow of events, 

perception and action have a reciprocal relationship: Action and action plans can affect the 

operation of the perceptual system; just as perceptual input can affect action planning. As 

Hommel          , Aschersleben, G., and Prinz (2001) have pointed out in their Theory of 

Event Coding; the perception-action relationship suggests that information about perceptual and 

action-oriented information are incorporated into the same representations. 

 Because of the relationship between perception and action, human performance is 

affected by both the stimuli being presented as well as the nature of the response necessitated by 

the stimuli. Characteristics of stimuli heavily influence human behavior; one of the most 

influential is the spatial relationship between stimuli and the response they necessitate (Hommel, 

1995). Essentially, humans have the tendency to respond towards the location of a stimulus. This 

tendency is adaptive in nature; turning to the source of stimulation helps one to prepare for action 

that may be required in that direction. This results in faster reaction times and lower error rates 

when responses are made in the same direction as the stimuli, e.g., when a right response key is 

pressed in response to a stimulus appearing on the right than when right stimuli are paired with 

left responses, and vice versa. This enhanced performance occurs even when location of the 

stimulus is completely irrelevant. As in the example, if the right and left responses are to be 

made to stimuli of different colors so that the location of the stimulus is then irrelevant, reaction 

times are still faster to stimuli appearing on the same side as the appropriate response, as seen in 
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the Simon task. These findings have been termed stimulus-response (S-R) compatibility effects. 

Similar tasks demonstrating these S-R effects include the Flanker task and the Stroop tasks 

(Hommel, 2011). The existence of these S-R effects exposes information about the underlying 

components of cognitive representation of events and actions as well as the mechanisms used to 

perceive and act in the environment. 

 These natural responses become habitual in nature and lead to ingrained behaviors. 

Similarly, categorization occurs automatically when speaking which can lead to cognitive biases 

in perception and action systems. Perception, action, and attention systems are affected by long-

range patterns of behaviors. The environment does not force this pattern of responses; it is 

embedded in our cognitive system. For example, language use affects cognitive functioning. 

Language guides attention and determines how one interacts with the environment. This is 

known as linguistic relativity, o  th  “Thinking Fo  Sp aking” hypoth  i  (S obin  2003). In the 

repeated use of linguistic forms, attention is directed to the required evaluation and 

categorization of experience. The properties of language influence patterns of thought about the 

experience of the individual. These patterns of thought include perception and action required in 

the immediate environment as well as personal and cultural classification systems, inference, and 

memory. An interpretation of experience is represented by language and those language choices 

can also affect thought about that experience. Selection of functional characteristics of 

experience gives rise to that interpretation, language requires the interpretation to be arranged 

following particular rules. Different languages may have different rules for this arrangement, 

which may lead to different ways of interpreting experience (Lucy, 1997). For example, bilingual 

speakers often have the experience of engaging in different types of thinking when shifting 

languages (McNeill and Duncan, 2000). Cognition, and the beliefs and behaviors resulting from 
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cognition, are thus influenced by language when it influences this interpretation of experience. 

According to linguistic relativity, varied interpretations of experience represented in language 

affects thought in quantifiable ways. These habitual patterns of language use have pervasive and 

long-lasting effects on mental representation and general conceptual processes leading to 

cognitive biases in areas of cognition outside of language use. One area of particular interest in 

this regard has been executive functioning.  

Executive Functioning 

 Executive functioning consists of tasks such as attentional control, inhibitory control, 

working memory, and cognitive flexibility (reasoning, problem solving, and planning) that are 

necessary to be able to interact with the environment. It makes it possible to select and monitor 

behaviors to achieve goals. Executive functioning is commonly broken down into three  

components; updating, inhibition, and shifting of attention (Miyake, 2012). I am most interested 

in and will focus on inhibition or inhibitory control. 

 Ignoring irrelevant information is an important component of executive functioning. 

Humans are bombarded with massive amounts of stimuli and must direct attention appropriately 

while ignoring stimuli that is not useful. Inhibitory control is typically measured in tasks such as 

the Simon, Flanker, and Stroop (Hommel, 2011). All three tasks include some type of conflict.  

In the Simon task, trials consist of, for example, a red or blue square appearing on the right or 

left side of the screen. Participants are instructed to press a button on the left of a keyboard when 

a red square appears on screen and a button on the right of a keyboard when a blue square 

appears. Response times are faster on congruent trials where the response matches location of 

stimulus than on the incongruent trials when the response does not match location of stimulus, 

In this example, participants are faster to respond when the red square appears on the left and 
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when the blue square appears on the right. The flanker task consists of target stimuli flanked by 

congruent, incongruent, or neutral stimuli. Trials with incongruent stimuli have significantly 

higher reaction times than trials with congruent stimuli. Eriksen and Eriksen (1974) used target 

letters flanked by distractor letters requiring either the same or a different response as the target 

letter in their stimuli. Different versions use different stimuli, commonly arrows are used instead 

of letters. The Stroop effect is when participants take longer to name the print color of an 

incongruent color word as compared to naming the color of a solid square or naming the print 

color of a congruent color word (Stroop, 1935). This is thought to arise from the processing of 

the word meaning interfering with color naming. The processing of word meaning happens 

automatically and therefore the participant must inhibit the automatic response of processing 

word meaning in order to successfully name the color of the print. These tasks have long been 

used as measures of executive functioning or inhibitory control as they all require to some degree 

the inhibition of irrelevant information when selecting an appropriate response to stimuli. These 

tasks are all also collectively known more generally as stimulus-response compatibility effects 

(Hommel, 1995), and are taken to assess similar cognitive abilities as the Simon task. 

 Although all three tasks have been used as measures of executive functioning, the focus 

of this introduction will be on the Simon task. The focus on the Simon task reflects the fact that 

this is the measure of executive functioning that has been featured most prominently in work 

concerning the effects of long-term behavior (e.g., being bilingual, or a member of a particular 

religious group) on the attentional and executive functions of adults. In the Simon task, only the 

relationship between stimulus location and response location accounts for the improved 

performance with spatial S-R compatibility than incompatibility. In previous versions of the 

Simon task and other S-R tasks there are stimulus features that introduce added conflict 



 5 

(Hommel, 2011). The Simon task is a popular example of the S-R compatibility effects, which 

has been used as measure of executive functioning, or inhibitory control since it was first 

reported by Simon and Rudell (1967). This effect occurs when spatially defined responses (e.g., 

left-right key presses) are made to stimuli appearing on the right or left of the screen. For 

example, when participants are instructed to press a button on the left when a red square appears 

on screen and a button on the right when a blue square appears, they are faster to press the button 

when the red square appears on the left and when the blue square appears on the right. Trials can 

therefore be either congruent (response matches location of stimulus) or incongruent (response 

does not match location of stimulus). Participants are faster on the congruent trials, when the 

stimulus occurs on the same side as the appropriate response, than the incongruent trials. This 

effect occurs even when the location of the stimulus is irrelevant to the task, as in the above 

example. Conflict arises on incongruent trials due to the incompatibility of stimulus location and 

correct response. This is thought to be a measure of inhibitory control because participants who 

resolve this conflict more quickly have smaller interference effects. Individual differences have 

been shown in research using the Simon task, including differences in bilinguals as compared to 

monolinguals (Bialystok, Craik, Klein, and Viswanathan, 2004; Bialystok, Craik, and Luk, 2008; 

Carlson and Meltzoff, 2008) as well as differences in groups of different religions and different 

cultures (Hommel & Colzato, 2010; Hommel, Colzato, Scorolli, Borghi, & van den Wildenberg, 

2011). There is increasing attention in individual differences in this effect, and the characteristics, 

such as bilingualism, culture, and religiosity, that might result in this variability.  

The measures of executive functioning and their underlying neurological foundations 

have been explored using fMRI. Peterson et al. (2002) used fMRI to investigate the brain areas 

involved during the Stroop and Simon tasks. This was one of the first studies to examine brain 
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activity during the Simon task and the first to compare the brain activity involved in the Stroop 

and Simon tasks. Given the supposed similarity of the behavioral interference effects, the brain 

areas involved likely correspond. The authors replicated findings from previous studies 

examining brain activity during the Stroop task. They found the Stroop and Simon tasks 

activated the same general brain areas, including the anterior cingulate, supplementary motor, 

visual association, inferior temporal, inferior parietal, inferior frontal, dorsolateral prefrontal, and 

the caudate nuclei; though the amount and level of activation varied somewhat across the tasks. 

The supplementary motor, superior parietal, and the superior temporal areas were activated more 

in the Simon task while the dorsolateral prefrontal cortex had more activation during the Stroop 

task. These results provide support for the effects having similar neural bases. The time course of 

activation was similar between the two tasks as well; however, activation in some areas began 

earlier in the Stroop than in the Simon task. This could be due to more robust activation in the 

Stroop task. However, fMRI is not ideal for assessing small differences in the time course of 

activation. The similar patterns of activation in these two tasks indicate that the interference in 

both tasks is resolved in the same neural systems despite differences in stimuli characteristics 

(Peterson et al., 2002).  

Fan, Flombaum, McCandliss, Thomas, and Posner (2003) examined brain activity using 

fMRI during the Flanker, Stroop, and a spatial conflict task similar to the Simon task. Previous 

studies have indicated the anterior cingulate cortex and the prefrontal cortex are involved in 

conflict resolution. They found all three tasks resulted in activation of two common areas: the 

left dorsal anterior cingulate area and the left prefrontal cortex. Furthermore, these areas had 

more activation during incongruent trials than in congruent trials. However, the authors found no 

significant correlations between the reaction times for the conflict trials between the tasks. Given 
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the similarity of the pattern of activation, this is a somewhat surprising finding. They suggest this 

is consistent with a more passive role of the anterior cingulate in conflict monitoring, rather than 

in conflict resolution (Fan et al., 2003). Fan and colleagues further examined this by constructing 

hybrid tasks. Presumably, if two tasks rely on the same brain areas for processing, having to 

perform both at once would result in an increase in reaction time as compared to performing 

either task alone. However, they found no such increase in reaction time for a hybrid 

Stroop/flanker task or a hybrid flanker/Simon-like task. These results suggest that the cognitive 

processes involved in the Stroop, Flanker, and spatial conflict tasks differ, despite activation in 

similar brain areas. 

 Just as continuous language use can lead to habitual patterns of thought and behavior, 

longstanding religious and political beliefs may similarly influence perception and action 

systems leading to habitual patterns of thought and interpretation of experience (Hommel et al., 

2011; Slobin, 2003). Consequently, religious and political beliefs might also shape our cognitive 

abilities. That top-down processes such as religion affect low-level tasks is telling about the 

nature and development of our cognitive system. This study will explore the influence of 

religiosity and political beliefs on perceptual and action systems, beginning with a discussion of 

individual differences in executive functioning.  

Individual Differences in Executive Functioning 

 Executive functioning has been shown in previous research to predict various attributes, 

including intelligence, reasoning, and measures of academic achievement. Differences have been 

shown on various measures of executive functioning for different groups, including religious and 

political groups. 
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 Academic Achievement and Educational Outcomes. Lan, Legare, Ponitz, Li, and 

Morrison (2011) found that components of executive functioning predicted aspects of academic 

achievement. They compared Chinese and American preschoolers and found that working 

memory performance was similar across cultures while Chinese children performed better on 

inhibition and attentional control tasks, consistent with previous findings. Measures of academic 

achievement included simple math (counting), complex math (calculations), and reading ability. 

Working memory was more strongly related to mathematic ability than reading ability for 

children in the United States, while equally important for both mathematic and reading ability in 

Chinese children. The Head-Toes-Knees-Shoulder (HTKS) task was used to measure inhibition, 

where children were told to do the opposite of a given instruction to touch their head (or toes) or 

their knees (or shoulder). To measure attentional control, the Woodcock-Johnson Pair 

Cancellation task was used. Children were shown printed images of dogs, balls, and cups and 

were asked to circle as many pairs with dog images occurring after ball images as they could in 3 

minutes. Academic achievement was predicted by working memory; inhibition predicted 

counting but not calculation ability; and attentional control predicted most aspects of academic 

achievement. Greater executive functioning was associated with greater academic achievement 

overall, emphasizing the importance of executive functioning ability in achievement early in 

education experience.  

 Bu   and Sc  if (2001) found that chi d  n’  math matica  abi ity correlated significantly 

with multiple measures of executive functioning including the Wisconsin Card Sorting Task, the 

Stroop task, and counting span but did not correlate with a dual-task performance measure. They 

used both the color-word and a numerical version of the Stroop task, but only the numerical 

version was correlated with mathematical ability. The authors attribute this finding to more 
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irrelevant information permeating the working memory of children with lower mathematical 

abilities due to inferior inhibition of predominant responses. The method of stimuli presentation 

could also affect the results. In this study, each condition was presented in blocks so that the 

children saw a block of all congruent trials, all incongruent trials, and all control trials together. 

In another study, Bull, Murphy, and McFarland (2000) compared presenting the stimuli in blocks 

with presenting the stimuli from different conditions randomly. They found that children of 

lower mathematical ability showed greater interference with blocked presentation than the 

children of higher mathematical ability. When the stimuli were presented randomly; however, 

there were no differences in the amount of interference between children of high and low 

mathematical ability. In the blocked condition, children may learn to use a specific strategy such 

as just reading the letters or numbers for the whole block after noticing matching information in 

the congruent block. Then in the following block, that learned strategy would need to be 

inhibited. In the random presentation, there is no need to inhibit a learned strategy, only to inhibit 

irrelevant information. Type of stimuli presentation and how it affects the type of inhibition 

required, should therefore be considered. Clark, Pritchard, and Woodward (2010) found that 

better performance on measures of inhibitory control, shifting, and metacognitive planning at 4 

years of age predicted better scores on mathematics assessments and teacher ratings of 

mathematics ability at 6 years of age. A composite score of executive functioning was also 

related to mathematics ability, in that those identified at 4 years as having poorer executive 

functioning than their peers also displayed inferior mathematics performance at 6 years.  

 Executive functioning was found to be a strong predictor of both fluid and crystallized 

intelligence in a sample of children 7-9 years of age (Brydges, Reid, Fox, & Anderson, 2012). 

Higher scores on a verbal analogies task in adolescence (15 years) was predicted by greater 
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executive functioning skills in early elementary school (Richland & Burchinal, 2013). Theories 

of the development of analytical reasoning skills have implicated executive function. Alternate 

theories emphasize the importance of knowledge in the development of analytical reasoning 

skills. While Richland and Burchinal (2013) did find a correlation between early vocabulary and 

performance on the verbal analogies task, vocabulary knowledge alone does not explain these 

skills. Executive functioning, and inhibitory control in particular, is influential on the 

development of these reasoning skills.    

People who play first-person shooter or action video games have been shown to have 

enhanced perceptual and cognitive abilities (Hutchinson, Barrett, Nitka, & Raynes, 2016). 

Among other benefits, action game players have lower contrast-detection thresholds, faster 

visual processing, and faster reaction times. Boosts have also been shown in non-game players 

who have received training on action games, even with as little as 10 hours of training. The 

displays in action video games are detailed, complex, and constantly moving. Appropriate motor 

response selection and execution requires first identifying and selecting relevant stimuli in the 

display. This can be considered to be similar to real-life environments though responses in action 

video games must be made more quickly than is normally required in the real environment. If 

training on an action video game improves response selection, given that the Simon effect arises 

at the level of response selection, a reduced Simon effect would be expected. If the benefits of 

training on an action video game are at the perceptual level, overall reaction times may be 

reduced independent of the conflict seen in the Simon task. Hutchinson and colleagues (2016) 

found a moderate reduction in the Simon effect for participants who were trained on an action 

video game (Call of Duty) for just an hour a day for 10 days. They found no such reduction for 

participants who participated in a visual training game or a no-training control group. This 
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indicat   that  xp  i nc  with an action vid o gam  may imp ov  a p   on’  abi ity to    o v  

conflict when initiating goal-directed responses.  

 Difficulty with language comprehension and production results from damage to the left 

inferior frontal gyrus (LIFG). Additionally, these patients have impaired performance on tasks 

requiring general cognitive control abilities involving conflict resolution such as the Stroop task. 

This suggests the LIFG plays a role in executive functioning and that the observed language 

deficits may result from issues with the general cognitive control abilities (Novick, Kan, 

Trueswell, & Thompson-Schill, 2009). In order to comprehend language, processing occurs as 

the sentence unfolds rather than waiting until the end of a sentence to determine meaning. This 

leads to ambiguity at times, which must be resolved in order to correctly interpret meaning. 

Healthy individuals achieve this resolution using general cognitive control abilities. Training on 

executive functioning has been shown to improve those functions; improvement extending 

beyond the specific tasks used is seen as well. Novick, Hussey, Teubner-Rhodes, Harbison, and 

Bunting (2014) examined whether training on executive functioning (EF) tasks would improve 

ambiguity resolution in language tasks. Their findings suggest that for those participants whose 

conflict resolution and cognitive control skills improved with training, improvements were also 

seen in comprehension of ambiguous garden-path sentences (sentences where initial analysis is 

determined to be incorrect following new information). When training resulted in improvements 

on EF tasks, participants were better able to resolve ambiguous information in a language task. 

This suggests a relationship between language ability and executive functioning, an area that a 

growing body of research has explored by comparing bilinguals and monolinguals.  

Bilingualism. Because bilinguals are required to monitor their environment to select and 

activate the appropriate language and inhibit their other language, they are thought to have 
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improved executive functioning and inhibitory control over monolinguals. Several studies have 

reported a bilingual advantage on tasks such as the Simon, Flanker, and Stroop tasks. The causal 

nature of this relationship is not immediately clear. One possibility is that fluency in two 

languages could improve executive functioning. Alternatively, better executive functioning could 

assist in learning of languages. Perhaps bilinguals with better executive functioning abilities have 

better language control (Festman, Rodriguez-Fornells, Münte, 2010), but bilingualism itself does 

not result in better general executive functioning abilities. 

 Bialystok and colleagues (2004) found that bilinguals had a smaller Simon effect than 

monolinguals, indicating less interference from the incongruent stimuli, as well as faster reaction 

time overall. Bialystok et al. (2008) extended these findings by assessing executive control 

measures and working memory measures in addition to language processing tasks in the same 

sample of younger (20 years) and older (68 years) bilingual and monolingual adults. A bilingual 

advantage was found on measures of executive control tasks. Carlson and Meltzoff (2008) found 

no difference in the raw scores of kindergarteners who were either bilingual, monolingual, or 

English speakers enrolled in second-language immersion kindergarten on measures of executive 

control, though the samples were not matched on important characteristics like socioeconomic 

status (SES) or vocabulary level. Once relevant characteristics were controlled for, a significant 

advantage was shown for the group of native bilinguals on a composite measure for all tasks. 

This advantage was particularly evident on measures involving conflict like the inhibitory 

control tasks. Given the relative disadvantage for the bilingual group is this study, the finding 

that the raw scores were similar across the three groups indicates that perhaps bilinguals 

compensate in some way against the negative effects on executive functioning measures of lower 

SES, parental education level, and vocabulary level.  
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 However, recent research has questioned the accuracy of the advantages previously 

reported. Paap and Greenberg (2013) found no evidence for a bilingual advantage in the Simon 

and Flanker tasks and in fact the results showed a small, but significant bilingual disadvantage 

for the Simon task. Paap and Sawi (2014) used four EF tasks (antisaccade, color-shape switching, 

Simon, and the attentional network test or ANT) to derive 13 different measures of executive 

functioning. They found no bilingual advantages and again found a small but significant 

bilingual disadvantage on the Simon task. Paap and Sawi (2014) suggest that bilingual 

advantages are found when there are small sample sizes in each language group, reducing the 

study's power to correctly reject the null hypothesis.  

 De Bruin, Teccani, and Sala (2015) present evidence of a publication bias favoring 

results supporting a bilingual advantage in executive control. They examined a sample of 

conference abstracts concerning bilingualism and executive control presented between 1999 and 

2012. The studies were categorized based on their results; whether a bilingual advantage was 

found, results were mixed but still supported a bilingual advantage, mixed results that question 

the assumed bilingual advantage, or results that clearly questioned the bilingual advantage. De 

Bruin et al. (2015) then assessed the publication status of the abstracts. The results revealed that 

studies demonstrating a bilingual advantage were more likely to be published than studies 

showing no advantage or a bilingual disadvantage. Additionally, studies with mixed results 

supporting the bilingual advantage were also more likely to be published than those studies with 

mixed results questioning the bilingual advantage. The authors acknowledge there are several 

steps in the publication process that this bias could occur. Researchers may not submit studies 

with null or negative results for publication, or submit only partial results. Reviewers and editors 

may reject studies with null results more frequently than studies with expected results. This 
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could lead to an erroneous representation of the evidence for a bilingual advantage in executive 

control. 

 Based on previous research indicating a bilingual advantage in inhibitory control tasks, 

Kousaie and Phillips (2012) measured Event Related Potentials (ERPs) to assess whether there 

are differences in the strength or timing of brain activity while engaged in those tasks. 

Behavioral data was also collected from the participants. Specifically, Kousaie and Phillips 

(2012) used the Simon, Flanker, and Stroop tasks as their inhibitory control tasks in order to 

assess the validity of these tasks. Their behavioral results did not support a bilingual advantage 

on any of the three tasks. There were differences found in ERPs between monolinguals and 

bilinguals, suggesting that the two groups do process the tasks differently. Kousaie and Phillips 

(2012) suggest that this different activation is due to the different types of conflict on each task. 

Conflict on the Stroop task is due to a dominant word reading response; irrelevant spatial 

information is the cause of conflict in the Simon task, while the flanker task requires inhibition 

of flanking distractors. These differing conflicts are resolved differently for monolinguals and 

bilinguals, yet these differences do not rise to the behavioral level. Conflict resolution therefore 

is not universal and varies depending on the qualities of the task rather than employing general 

inhibitory control abilities.  

 Furthermore, the use of these common inhibitory control tasks (Simon, Flanker, and 

Stroop) as a stable measure of executive functioning has been questioned. In many studies 

investigating a bilingual advantage, participants only complete one task as a measure of 

inhibitory control. This is less than ideal given that these tasks have not been found to correlate 

well with each other despite seemingly similar underlying constructs and despite evidence that 

the same brain regions are involved (Peterson et al., 2002 and Fan et al., 2003). Paap and 
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Greenberg (2013) addressed these concerns by including multiple measures of inhibitory control 

in a single study comparing bilinguals and monolinguals. They found no evidence for a bilingual 

advantage, and they also found no evidence for consistent cross-task correlations in the Simon 

and Flanker tasks, though these tasks have been used as a measure of the same construct, 

inhibitory control. Furthermore, reaction time data from each task appears to not be consistent 

within participants. Paap and Sawi (2014) also found no significant correlations between the 

Simon and Flanker tasks or between either of those tasks and the antisaccade task. Additionally, 

Kousaie and Phillips (2012) found no correlation between the Simon, Flanker, and Stroop tasks 

in bilinguals, monolinguals, or the sample as a whole. Fan and colleagues (2003) found brain 

activation in similar areas between the Stroop, Flanker, and a spatial conflict task similar to the 

Simon task, but also found no significant correlations among the conflict scores between the 

three tasks. These inconsistencies may mean that the Simon and Flanker tasks are not suitable for 

use as measures of individual differences in inhibitory control. Kapa and Colombo (2014) also 

found no correlation between the Simon task and a task similar to the Flanker task in their study 

involving artificial language learning. They attribute this to potentially too few trials on their 

Simon task to produce a stable measure of inhibitory control. Complicating the picture, some 

studies do find correlations between measures of executive functioning. Lan and colleagues 

(2011) found significant, positive correlations between executive function measures in their 

study comparing Chinese and American preschool children, except attentional control and 

inhibitory control in the American children.   

 Political and Religious Groups. Religious and political beliefs might shape our 

cognitive abilities, just as continuous language use can lead to habitual patterns of thought and 

behavior which may influence perception and action systems. These longstanding religious and 
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political beliefs may lead to habitual patterns of thought and interpretation of experience. 

Previous research has suggested that attentional processes can be impacted by religion or culture. 

Individuals in collectivist cultures (i.e., East Asians) have been shown to have a bias towards 

global aspects of visual scenes while individuals in individualistic cultures (i.e., Caucasian 

Westerners) have been shown to have a bias towards local aspects of scenes. Those in 

individualistic cultures focus on salient objects in a scene while those in collectivist cultures 

attend to the associations between objects in a scene and the background. Additionally, people in 

collectivist cultures allocate their attention in a broader manner than those in individualistic 

cultures (Hommel and Colzato, 2010). This is demonstrated in the global-precedence effect 

found when responding to multilevel stimuli (Navon, 1977). The stimuli are composed of, for 

example, small characters in the form of a large character. Participants then must respond by 

identifying either just the large character or just the small characters. The size of the global-

precedence effect indicates a bias towards either the global or local aspects of the visual scene. A 

large global-precedence effect indicates a stronger bias towards global processing than a smaller 

effect (Navon, 1977). McKone and colleagues (2010) found that individuals from a collectivist 

culture did indeed have a global bias in visual attention as compared to those in individualistic 

cultures. In addition to these cultural differences in processing, differences in religious groups 

have been found as well (Hommel & Colzato, 2010). R  igiou  b  i f  can aff ct on ’  ov  a   

worldview as well as general decision-making.  

 As the concept of culture is not highly specific, it is possible that religious beliefs may be 

better suited to assessing differences in attentional processing. Religious beliefs may actually be 

a more specific case of culture, with more highly defined sets of beliefs, values, and rules laid 

out in sacred texts (Hommel et al., 2011). For example, Dutch neo-Calvinists were found to 
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focus more on the local rather than the global aspects of visual stimuli as compared to Dutch 

atheists. Hommel and Colzato (2010) attribute this difference to the neo-Calvinist concept of 

sphere sovereignty, which states that each sphere or area of life should have its own distinct 

concerns and authority.  This idea has permeated Dutch society and lead to a general sense that 

people should not concern themselves with the private dealings of others, much like in 

individualistic cultures. On the other end of the continuum, Italian Roman Catholics have been 

shown to have a larger global-precedence effect (GPE) than Italian seculars. Roman Catholicism 

stresses the importance of social solidarity, much like the emphasis in collectivist cultures. 

Similarly, Orthodox Jews in Israel have been shown to have a larger GPE than Israeli 

nonbelievers. Orthodox Judaism focuses on social solidarity much like Roman Catholicism. This 

diversity among various religions reveals that not all religious people are alike, and different 

religious beliefs can affect attentional processes in varying ways (Hommel & Colzato, 2010). 

Notably, atheists who had been previously baptized into Calvinism, meaning they had grown up 

in the religious community but had left, also showed a smaller GPE than unbaptized atheists 

(those who had not been raised in a religious environment). This suggests that the perceptual bias 

is instilled through early religious experience and does not require continuous religious practice 

to be preserved.  

 Since different religious beliefs have been shown to affect the perception of multilevel 

stimuli as in the Navon task, the possibility that religious beliefs may affect perception and 

attention more broadly should also be explored. Additionally, the possibility that other types of 

belief systems may affect perception and attention in similar ways should be considered. 

Differences in political ideology, another type of belief system that is perhaps as prominent in 

human societies as religion, could potentially also result in differences in attentional processing. 
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Caparos, Fortier-St-Pierre, Gosselin, Blanchette, & Brisson (2015) suggested that, because a 

global bias is found overall in individuals in Western cultures, those who are right-oriented 

(Conservatives) would show a stronger global bias than those who are left-oriented (Liberals). 

Previous research supports this hypothesis, since Conservatives prefer conformity more so than 

Liberals, which may lead them to continue with the established societal standards. Caparos and 

colleagues (2015) found that Conservatives do in fact have a stronger global bias on variations of 

Navon’  (1977) mu ti-level stimuli than do Liberals. Additionally, the relationship between this 

perceptual bias and political attitude was mediated by cognitive rigidity.  

 Previous research has indicated that conservatives (right-oriented individuals) are more 

cognitively rigid; they are less able to manage uncertainty and ambiguity than liberals (left-

oriented individuals). Amodio, Jost, Master, and Yee (2007) investigated differences between 

how liberals and conservatives monitor conflict. They used a go/no-go task in which participants 

a   p    nt d with a f  qu nt ‘go’  timu u   o that th  pa ticipant b com   accu tom d to th  

app op iat  ‘go’    pon  . A ‘no-go’  timu u  i  p    nt d on a  ma   p opo tion of th  t ia     o 

that the habitual response must be inhibited. This task is associated with neural activity in the 

anterior cingulate cortex (ACC); specifically, response conflict is associated with increased 

activity in the ACC. Amodio and colleagues (2007) recorded electroencephalographs (EEG) 

from participants as they performed the go/no-go task. The authors hypothesized that, because 

Conservatives are more cognitively rigid, they would show less conflicted-related neural activity 

on trials where the habitual response should be inhibited ('no-go' trials). As predicted, they found 

greater conflict-related neural activity in  ib  a   a  compa  d to con   vativ   on th  ‘no-go’ 

t ia    wh n    pon   inhibition wa    qui  d. Additiona  y  g  at   accu acy on th  ‘no-go’ t ia   

was correlated with higher liberalism. These results suggest that conservatism is associated with 
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a greater persistence in a habitual response pattern, regardless of signals that the response pattern 

should be updated. This behavioral and neural imaging data supports the conclusion that political 

orientation reflects individual differences in inhibitory control mechanisms (Amodio et al., 2007).  

 However, there may be conflicting evidence on whether these perceptual differences 

result in differences on similar low-level tasks. Hommel et al. (2011) found no differences in 

Calvinists, non-believers, and Catholics in accuracy or reaction time on a task similar to the 

go/no-go task. They used a stop-signal task in which participants were instructed to respond by 

pressing a right or left key in response to a green arrow pointing either to the left or right. This 

green arrow appeared and changed to red to indicate a stop signal, where no response should be 

performed, on 30% of the trials. In the go/no-go task used by Amodio and colleagues (2007), 

participants were presented with either a 'M' or a 'W' and were instructed to respond to only one 

of the letters (i.e., half responded only to the 'M' while the other half responded only to the 'W'). 

The no-go stimulus appeared on 20% on the trials. Additionally, timing of stimulus presentation 

and interstimulus intervals varied between the tasks. The differences in these tasks are potentially 

enough that they may reflect different underlying cognitive capabilities. Previously, these tasks 

have been used and discussed interchangeably, but Verbruggen and Logan (2008) suggest that 

this should not be the case. This rests on the assumption that the response inhibition is 

accomplished in the same way in both of the two paradigms. The authors found that the 

responses in the two tasks can be inhibited in either a controlled, top-down manner or in an 

automatic, bottom-up approach. Because in a typical go/no-go task, stimuli are mapped 

consistently (i.e., a go signal always means go), automatic inhibition is likely occurring for the 

‘no-go’ t ia  . With th  diff   ntia  mapping of a go signal followed by a stop signal in the stop-

signal task, automatic inhibition is not likely occurring. Verbruggen and Logan (2008) argue that 
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the two paradigms should not be treated as equivalent since different types of response inhibition 

may be responsible for the effects.  

 Hommel and colleagues (2011) also investigated whether these changes in attentional 

processing would affect action control as assessed with the Simon task. In their first experiment, 

they compared Dutch Calvinists to Dutch atheists. In a second study, they looked at Italian 

Catholics and secular Italians. The authors postulate that differences in attentional processes are 

due to the varying emphasis of individualism or collectivism in different religions. Calvinists 

emphasize individualism and a more local attentional focus while Catholics tend towards an 

emphasis on collectivism and social context. They found that Calvinists showed a smaller Simon 

effect than nonbelievers, while Catholics showed a larger effect as compared to nonbelievers. 

Hommel and colleagues (2011) take this finding as well as the finding that performance between 

the groups was not different on a stop- igna  ta k to indicat  that    igion do  n’t aff ct 

inhibitory skills in general. Instead, these differences in size of Simon effect between religions 

seem to arise at the level of response selection (Hommel et al. 2011).  

 Differences are seen in perception of multi-level stimuli in people of different cultures 

and religions (Mckone et al., 2010; Hommel & Colzato, 2010) and for people with different 

political leanings (Caparos et al., 2015). Similar differences are also found in performance on the 

Simon task for people of different religions, though not on a stop-signal task (Hommel, 2011). 

Differences are seen in go/no-go task performance for people with different political leanings 

(Amodio et al., 2007). Differences in performance on the Simon task for different political 

groups have not been explored and reported.  

 Hommel, Proctor, and Vu (2004) have suggested that the Simon task overall is not stable 

because the effect is actually dependent on the characteristics of the previous trial in addition to 
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those of the current stimuli. They found that the Simon effect was eliminated if the preceding 

trial consisted of a noncorresponding stimulus and response pair. Perhaps there is a need to 

consider the trial-by-trial interdependencies in an effort to increase the reliability and validity of 

these tasks as measures of executive functioning. These findings support that taking a global 

perspective could result in a larger Simon effect than those who take a more local perspective, 

which may be a factor in the effect.  

Current Study 

Some issues on this topic have been noted, including small sample sizes and conflicting 

results with similar measures. In order to address these issues, a large individual differences 

study should be conducted. This study would seek to replicate previous findings (differences 

between groups on certain EF tasks) and extend those findings to the Simon and Flanker tasks as 

well as to other groups. Previous research indicates that people in collectivist cultures take a 

more global perspective and therefore have a larger GPE while people in individualistic cultures 

take a more local perspective and so have a smaller GPE (Mckone et al., 2010). Calvinists, who 

tend to hold individualistic views, were shown to have smaller GPE than Catholics who have 

more collectivistic beliefs (Hommel & Colzato, 2010). The GPE of atheists and seculars was 

found to be in between Catholics and Calvinists. Additionally, Calvinists have been shown to 

have a smaller Simon effect than nonbelievers while Catholics have been shown to have a larger 

Simon effect than nonbelievers (Hommel et al., 2011). If the basis of the Simon effect is indeed 

differences in global or local perspective taking, differences on the Simon task should be seen 

between groups where differences were previously found on global-local perspective taking 

tasks. Additionally, studies comparing bilingual and monolinguals often include immigrants in 

the bilingual sample (Kousaie & Phillips, 2012), the bilingual advantage found occasionally on 
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inhibitory control tasks could be attributed to global-local perspective taking differences between 

cultures rather than differences due to bilingualism. The driver of these differences remains 

unclear.  

The purpose of this experiment is to determine if religiosity and political ideologies affect 

performance on measures of executive functioning and attentional processing. Previous research 

has indicated differences in cognitive functioning for those of different political beliefs. 

Differences are seen in perception of multi-level stimuli in people of different cultures and 

religions and for people with different political leanings. Previous research has found similar 

differences in performance on a measure of executive functioning for people of different 

religions. Differences in performance on measures of executive functioning for different political 

groups have not been explored and reported. Participants in this study completed two measures 

of executive functioning as well as a measure of attentional processing. Reaction time and 

accuracy for these measures were collected and analyzed. Participants completed a questionnaire 

to assess religious and political beliefs. Additionally, participants completed individual 

difference measures in order to determine if differences on these measures account for potential 

group differences. This study will add to the understanding of how executive functioning and 

attentional processing can differ in those belonging to different groups.  
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CHAPTER 2 

 

METHODS 

 

 
Participants 

 Participants (N = 147) were recruited from general psychology classes at Florida State 

University and received course credit for participation. The study was listed under the title 

“B  i f Sy t m  and Ex cutiv  Functioning.” Some tasks are missing data from participants due 

to computer error in the laboratory or from participants not completing the online survey. The 

laboratory tasks and the online survey each took approximately 45 minutes to complete. The 

sample consisted of 91 female participants, 32 male participants, and 1 participant choosing not 

to identify their gender. The average age of participants was 19.52 years. Of the participants, 101 

identified their race as white, 11 as black, 4 as Asian, 1 American Indian while 4 participants 

choose not to respond and 3 choose multiple selections.  

Procedure 

 Before beginning the experiment, participants signed a consent form stating that they will 

complete a few simple tasks on a computer as well as an online survey containing questions 

about their religious and political beliefs. Participants completed the Simon, Flanker, OSpan and 

Global-Local Navon tasks in a counterbalanced order on a computer in a laboratory on campus.  

Participants were then emailed a link to a survey to complete online through Qualtrics. This 

survey consisted of questions assessing political orientation, religious beliefs, language ability, 

and demographics as well as individual difference measures including the Society Works Best, 

Wilson-Patterson, Need for Cognition, Big Five Personality, Need for Cognitive Closure, 

Intolerance of Ambiguity, Intolerance of Uncertainty, Right Wing Authoritarianism, and Social 

Dominance Orientation scales. Participants were informed that they were free to stop 
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participating at any time without penalty. They were also provided with contact information for 

the principal investigator in case they had any follow-up questions.  

Apparatus and Materials 

 The laboratory experiments were conducted on a computer using Eprime with a 17-in. 

monitor. The materials and study information were registered on Open Science Framework at 

https://osf.io/sv876/#.  

Simon Task. Either a red or blue square appeared on either the left or right of the center 

of the screen. A fixation cross was displayed in the center of the screen in between trials. 

Pa ticipant     pond d by p    ing th  “Z” wh n a   d  qua   app a  d and a “/” wh n th  b u  

square appeared on the screen. The color and location of the square varied randomly and equally 

often throughout the experiment. Participants viewed the stimuli at a comfortable viewing 

distance. A difference score was calculated for each participant by subtracting the average 

reaction time for congruent trials from the average reaction time for incongruent trials. 

Flanker Task. The target, either a left or right facing arrow, was presented in the center 

of the screen and surrounded on either side by other arrows or icons, called flankers. There was 

also a condition in which no flankers appeared. Participants responded by pressing one of two 

keys in    pon   to th  ta g t  timu u    ith   “A” fo  a   ft facing a  ow ta g t o  “L” fo  a  ight 

facing arrow. A difference score was calculated for each participant by subtracting the average 

reaction time for congruent trials from the average reaction time for incongruent trials. 

Navon Global-Local Task. In the global-local task, the stimuli were composed of small 

characters in the form of a large character. The participants saw larger letters (global level) 

comprised of smaller letters (local level), and their task was to identify the letter (an S or an H) at 

either the global or the local level. Before each trial, the instructions informed the participants at 
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which level to respond. Participants then responded by identifying either the large character or 

the small characters by p    ing th  “S” o  th  “H” k y (Navon, 1977).  

Operation Span (Ospan).  In this task, participants were instructed to solve a series of 

math problems while also trying to recall letters presented in between the math problems. 

Participants were instructed to remember the letters in the order they were presented. Participants 

were required to meet an 85% accuracy criterion on the math problems. An automated version 

was used (Unsworth, Heitz, Schrock, & Engle, 2005).  

Political, Religious, Language, and Demographics Survey. Participants responded to a 

series of questions concerning their religious beliefs and practices, political beliefs and activity, 

language ability, and demographics. Political orientation was measured on a scale of 1-7 with 1 

being Strongly Liberal and 7 being Strongly Conservative. Participants were asked to check off 

items that applied to them on a list about political activity (e.g., items such as donating money to 

candidates, having signs on cars or in yard, volunteering on campaigns, etc.), the responses were 

then summed to compute a political activity score where a higher score indicates higher activity. 

To assess religious beliefs, participants were asked which of the following statements best 

match d th i  b  i f : 1. “I am an ath i t.” 2. “I am not  u   about th   xi t nc  of god.” 3. “I 

believe in god but I am not a follow  ; I do not vi it p ac   of wo  hip.” 4. “I b  i v  in god and I 

am a fo  ow  ; I  om tim   vi it p ac   of wo  hip.” 5. “I b  i v  in god and I am a  t ong 

fo  ow  ; I oft n vi it p ac   of wo  hip.” Participants were asked if they spoke more than one 

language and to rate their ability in their other language/s. Participants were also asked if they 

had previously participated in extracurricular activities such as sports, dance, or playing an 

instrument and to report how many hours spent in practice for those activities per week. 

Participants were asked if they play video games and to report how many hours per week were 
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spent playing. Lastly, participants were asked to report to which denomination or religion they 

belonged. 

Duke University Religious Index. This index consisted of five questions assessing 

religious involvement, measuring three dimensions of religiosity (organizational religious 

activity, non-organizational activity, and intrinsic religiosity). Organizational religious activity 

(ORA) involves public religious activities such as attending religious services or participating in 

other group-related religious activity (e.g., prayer groups, study groups). Non-organizational 

religious activity (NORA) consists of private religious activities, such as prayer, Scripture study, 

watching religious television or listening to religious radio. Intrinsic religiosity (IR) assesses 

degree of personal religious commitment or motivation, involving pursuing religion as an 

ultimate end in itself (Koenig & B   ing, 2010). See Appendix D.  

Society Works Best (SWB). Participants chose which of two options best completed the 

  nt nc  “Soci ty wo k  b  t wh n….” fo  mu tip   it m .  Responses were scored so that a 

higher score indicated individuals to the right on the political spectrum and a lower score 

indicated individuals to the left of the political spectrum (Smith, Oxley, Hibbing, Alford, & 

Hibbing, 2011). See Appendix E. 

Wilson-Patterson Index (WPI). Participants were asked if they agree, disagree, or are 

uncertain with a list of topics. When their response was consistent with values associated with 

the political right, participants received a score of 1 and a 0 when their response was consistent 

with values associated with the political left; therefore, higher total scores were consistent with 

individuals to the right on the political spectrum (Dodd et al., 2012). See Appendix F. 

Big Five Inventory. This measure consisted of statements that the participant rated their 

agreement with on a five point Likert scale (1=disagree, 5=agree). This provided scores for 
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participants on the five factors of personality; openness to experience, conscientiousness, 

extraversion, agreeableness, and neuroticism (John & Srivastava, 1999). See Appendix G. 

 Need-for-Cognition Scale (NFC). This 20-item assessment measured the participants' 

tendency to engage in and enjoy thinking. Participants rated a series of statements ( .g. “I wou d 

prefer complex to simple problems.”) on how well the statements represent them on a scale of 1 

(extremely characteristic) to 5 (extremely uncharacteristic). Higher scores indicated a higher 

need for cognition (Cacioppo, Petty, & Kao, 1984). See Appendix H. 

Need for Cognitive Closure. The scale measured individual differences in the need for 

or the need to avoid cognitive closure. Participants rated on a 6-point Likert scale ranging from 1 

(disagree strongly) to 6 (agree strongly) the extent to which they agree with statements reflecting 

a preference for closure (e.g., " I dislike questions which could be answered in many different 

ways.") and statements reflecting a desire to avoid closure (e.g., "Even after I've made up my 

mind about something, I am always eager to consider a different opinion."). Responses to each 

item are then summed (after reverse scoring those items reflecting a preference for avoiding 

closure) to compute a composite need for closure score (Kruglanski, Webster, & Klem, 1993). 

Higher scores indicated a higher need for cognitive closure. See Appendix I. 

Intolerance of Ambiguity. This 16-item scale measures the extent to which individuals 

a   comfo tab   with ambiguou   ituation . Pa ticipant   at   tat m nt   uch a  “An  xp  t who 

do  n't com  up with a d finit  an w   p obab y do  n't know too much.” and “What w  a   

used to is always preferab   to what i  unfami ia .” on a  ca   of 1 (di ag     t ong y) to 5 (ag    

strongly). These responses are then summed to compute a composite score. A higher score 

indicated a higher intolerance of ambiguity (Budner, 1962). See appendix J. 
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Intolerance of Uncertainty. A shortened, 12-item scale was u  d to m a u   individua  ’ 

tolerance of the notion that negative events may occur and uncertainness around predicting such 

events. Items included  tat m nt   uch a  “Unfo     n  v nt  up  t m  g  at y.” and w    rated 

on a scale of 1 (extremely characteristic) to 5 (extremely uncharacteristic). Responses are then 

summed to compute a composite score. Higher scores indicated higher intolerance of uncertainty 

(Carleton, Norton, & Asmundson, 2007). See Appendix K. 

Right Wing Authoritarianism. A short 15-item version of the RWA scale was used. 

Participants rated the extent to which they agreed with statements on a scale of ranging from 1 

(disagree strongly) and 5 (agree strongly). These responses were totaled to compute the score, 

where a higher score indicates individuals higher on the spectrum of right wing authoritarianism 

(Zakrisson, 2005). See Appendix L. 

Social Dominance Orientation. This 14-it m  ca   m a u  d individua  ’ p  f   nc  fo  

inequality among social groups, i.e., domination of their own in-group and superiority to out-

groups. Pa ticipant   at d  tat m nt   uch a  “Som  g oup  of p op   a    imp y not th   qua   

of oth   .” on a  ca   of 1 (di ag     t ong y) to 5 (ag     t ong y). A higher score indicates a 

higher social dominance orientation (Pratto, Sidanius, Stallworth, & Malle, 1994). See Appendix 

M. 

Analysis  

 Analyses were conducted to show that the expected effects for the executive functioning 

measures (Simon and Flanker) were found; reaction times for the congruent condition were 

compared to reaction times for the incongruent condition. Correlations were computed to assess 

the relationships between measures of executive functioning and individual difference measures. 

After confirming the presence of the expected executive functioning effects, individual 
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differences in the effects were examined by conducting regression analyses to determine what 

individual differences predicted performance on the executive functioning measures.  
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CHAPTER 3 

 

RESULTS  

 
 

Descriptive statistics for all measures are presented in Table 1. Correlations between 

measures are shown in Table 2. The single-question items used to evaluate political orientation 

and religious beliefs correlated with other measures assessing similar constructs in expected 

ways based on previous research (Caparos et al., 2015). The WPI and SWB correlated well with 

each other and with the self-report measure of political orientation used in this study. Political 

Orientation positively correlated with religious beliefs (r(118) = .39, p < .001), DUREL ORA 

(r(120) = .81, p < .001), DUREL NORA (r(120) = .61, p < .001), DUREL IR (r(119) = .33, p 

< .001), hours spent practicing sports (r(95) = .32, p = .001), WPI (r(119) = .47, p < .001), SWB 

(r(119) = .61, p < .001), NFCC (r(118) = .28, p = .002), Intolerance of Ambiguity (r(118) = .28, 

p = .002), RWA (r(119) = .60, p < .001), SDO (r(119) = .41, p < .001). Political activity (r(119) 

= -.18, p = .05), NFC (r(118) = -.21, p = .02), and Openness (r(118) = -.22, p = .02) were 

negatively correlated with political orientation. Religious beliefs were positively correlated with 

Political Orientation (r(118) = .39, p < .001), DUREL ORA (r(120) = .81, p < .001), DUREL 

NORA (r(119) = .61, p < .001), DUREL IR (r(120) = .82, p < .001), SWB (r(120) = .37, p 

< .001), NFCC (r(120) = .22, p = .02), RWA (r(120) = .38, p < .001). Religious beliefs were 

negatively correlated with hours spent gaming (r(36) = -.36, p < .025).  

 The expected effects were observed for both the Simon and Flanker tasks. For the 

Simon task, there was a significant difference in reaction times between incongruent (M = 464.91, 

SD = 53.17) and congruent (M = 438.34, SD = 57.42) trials; t(135) = 13.75, p = .00). For the 

Flanker task, there was a significant difference in reaction times between incongruent (M =   
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Table 1. Descriptive Statistics. 

Mean  Std. Dev. N 

Simon Difference   26.58  22.54  136 

Flanker Difference  108.45  57.06  137 

Navon    59.90  151.27  141 

OSpan    40.72  15.66  143 

Political Orientation   3.68  1.51  113 

Religious Beliefs   3.27  1.28  113 

Duke ORA   2.80  1.38  122 

Duke NORA   2.07  1.55  122 

Duke IR   8.43  4.35  124 

Hours Sports   10.32  7.39  98 

Hours Instruments  7.30  7.65  56 

Hours Dance   9.26  7.53  44 

WPI    57.31  10.45  124 

SWB    -1.11  4.87  124 

Political Activity  5.20  3.38  123 

NFC    4.92  10.22  122 

Extraversion    26.19  6.82  122 

Agreeableness   34.56  6.27  122 

Conscientiousness   32.25  6.20  122 

Neuroticism    23.39  6.45  122 

Openness   35.25  7.00  122 

NFCC    133.57  14.07  122 

Resistance to Change   46.58  10.83  122 

Intolerance of Ambiguity  43.20  7.16  122 

Intolerance of Uncertainty  36.19  8.37  122 

IofU Prospective   22.83  5.08  122 

IofU Inhibitory  13.36  4.65  122 

RWA    38.28  9.95  123 

SDO    27.91  9.89  123 

 

 

 

555.72, SD = 85.82) and congruent (M = 447.27, SD = 63.73) trials; t(136) = 22.25, p = .00. The 

size of the Simon effect was 26.58 ms and for the Flanker effect was 108.45 ms. Reaction times 

on the Navon task for conflicting stimuli were significantly higher when participants were 

instructed to respond at the global level (M = 961.58, SD = 218.19) than at the local level (M = 

901.38, SD = 199.92), t(140) = 5.38, p = .00. For neutral stimuli in the Navon task, reaction 
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Table 2. Correlation matrix.  
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Table 2 - continued 
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Table 2 - continued 
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times at the global level (M = 828.65, SD = 169.00) were significantly lower than those at the 

local level (M = 858.29, SD = 188.20), t(141) = -3.013, p = .003. Reaction times for consistent 

stimuli at the global level (M = 826.04, SD = 180.88) were approximately the same as the local 

level (M = 822.70, SD = 188.75), t(141) = .382, p = .70. Because the Simon and Flanker tasks 

were used as individual difference measures, split-half reliability of these measures was 

calculated. Correlation between the two halves for the Simon difference score was r =  .51 and 

for the Flanker was r = .57. The Spearman-Brown split-half reliability coefficient was .68 for the 

Simon task and was .72 for the Flanker task. These reliability results are higher than what is 

typically found, but are still not satisfactory. 

The Simon and Flanker difference scores were not significantly correlated with the 

religiosity or political beliefs measures. Simon was negatively correlated with the binary 

measure of whether or not participants had participated in extracurricular activities like sports, 

dance, or playing an instrument (r(114) = -.199, p = .034) and Flanker was correlated with the 

Non-organizational religious activity (NORA) question from the DUREL index (r(113) = -.217, 

p = .021). For that question, higher score means more religiosity. The Navon difference score 

was not significantly correlated with any other measure. 

In addition  b cau   of Homm  ’  (2011) findings, we split out executive functioning 

effects by self-reported religious affiliations, as shown in Table 1. Single sample t-tests were 

conducted for the Simon and Flanker task for each religious group. As can be seen in Table 1, 

there are significant effects for each of the religious groups on both the Simon and Flanker tasks. 

There was not a significant difference between groups as determined by one-way ANOVA for 

both the Simon task, F(4, 86) = .042, p = .997, and Flanker task, F(4, 86) = .12, p =  .98. 

Hommel and colleagues (2011) compared Dutch Calvinists (Protestants) to atheists and Italian 
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Catholics to Italian seculars, while our Protestant participants may be different than those 

pa ticipant  in Homm  ’   tudy; w  a  o compa  d th    g oup  in ou   ample. No significant 

difference was found in the Simon effect for Catholics and atheists, t(39) = .09, p = .93). No 

significant difference was found for Protestants and atheists in our sample, t(38) = -.18, p = .86).  

 

 

Table 3. Executive functioning effects (difference score) by self-reported religious affiliation 

 

Simon      

 

    N Mean   SD  t  p  

 

Catholic   30 27.86  18.77  8.13  .00 

Protestant   29 25.59  27.66  4.98  .00 

Jewish    8 27.34  26.45  2.92  .02 

Nondenominational  13 25.74  23.27  3.99  .00 

Atheist    11 27.27  22.43  4.03  .00 

Total    91 26.72  23.13 

 

Flanker 

 

N Mean   SD  t  p  

 

Catholic   30 106.97  53.81  10.89  .00 

Protestant   29 103.99  43.56  12.86  .00 

Jewish    8 115.17  72.71  4.48  .00 

Nondenominational  13 112.59  54.79  7.41  .00 

Atheist    11 111.94  59.53  6.24  .00 

Total    91 108.14  52.38 

 

 

Townsend and Ashby (1983) recommended inverse efficiency scores (IES) as a method 

of combining accuracy and reaction time measures to produce an enhanced measure that takes 

speed-accuracy tradeoffs into account. There was not a significant difference between groups for 

self-reported religious affiliations as determined by one-way ANOVA for both the Simon IES 

(M = 26.34, SD = 24.12), F(5, 86) = .568, p = .724, and Flanker IES (M = 122.22, SD = 94.99), 

F(5, 86) = .124, p =  .987. No significant difference was found in the Simon effect for Catholics 
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and atheists, t(39) = -.20, p = .84). No significant difference was found for Protestants and 

atheists in our sample, t(38) = -.49, p = .423).  The Simon and Flanker IES were not significantly 

correlated with the religiosity or political beliefs measures. 

Regression 

The regression model including all predictors did not predict a significant amount of 

variance in the Simon difference scores, F(19, 93) = 1.41, p = .14, R
2
 = .22. The regression 

model including all predictors did not predict a significant amount of variance in the Flanker 

difference scores, F(19, 91) = .86, p = .64, R
2
 = .15. The regression model including all 

predictors did not predict a significant amount of variance in the Navon scores, F(19, 95) = 1.04, 

p = .42, R
2
 = .17. The regression models are shown in Table 4. 
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Table 4. Regression models for the Simon, Flanker, and Navon tasks. 

 

Simon    Flanker   Navon   

  

     B β p  B β p  B β p 

 

Political Orientation   -.38 -.03 .30  -.7 -.02 .90  17.99  .18 .23 

Religious Beliefs     .60 2.27 .79  -6.34 -.16 .25  6.84  .06 .65 

WPI     -.25 -.08 .56  -.14 -.02 .90  -4.13 -.21 .15 

SWB       .81  .18 .18  1.53  .14 .30  -2.29 -.08 .57 

Political Activity    -.44 -.07 .52  -1.95 -.12 .26  -1.49 -.03 .75 

NFC     -.03 -.01 .92   .15  .03 .83   4.11  .29 .04 

Extraversion     -.06 -.02 .88   .08  .01 .94   1.09  .05 .71 

Agreeableness    -.62 -.15 .22  1.11  .12 .37   1.6  .06 .64 

Conscientiousness     .75  .19 .13  1.95  .21 .11  -2.86 -.11 .39 

Neuroticism      .01  .00 .98  1.50  .18 .16   2.37  .10 .42 

Openness     .47  .13 .27  -.09 -.01 .93  -2.81 -.12 .33 

NFCC     -.03  -.02 .89  -.79 -.22 .17  -1.33 -.13 .39 

Resistance To Change    .81  .37 .02  -.08 -.02 .92  3.61 .25 .11 

Intolerance Of Ambiguity    .54  .15 .21  -1.69 -.19 .14  2.28 .09 .44 

Intolerance of Uncertainty          

IofU Prospective    -1.42 -.33 .02  .99  .09 .52  -4.18 -.15 .30 

IofU Inhib    -.26 -.05 .67  -1.59 -.14 .53  1.52 .05 .71 

RWA     -.32 -.13 .41  -.16 -.03 .87  1.71 .11 .51 

SDO     -.50 -.21 .12   .38  .07 .63  -1.86 -.12 .39 

OSpan     -.27 -.18 .07  -.45 -.13 .22  -1.50 -.16 .13 
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CHAPTER 4 

 

DISCUSSION 

 

 
The expected effects for the Simon and Flanker task were found in this sample. These 

effects are robust and have been found in many samples across different cultures, ages, and 

situations. Differences in the size of the Simon and Flanker effect were not found in this sample 

for those of different religious beliefs, contrary to previous research that found differences for 

different religious groups (Hommel et al., 2011). Hommel and colleagues found that Calvinists 

showed a smaller Simon effect than nonbelievers, while Catholics showed a larger effect as 

compared to nonbelievers.  However, Hommel and colleagues (2011) found no differences in 

Calvinists, non-believers, and Catholics in accuracy or reaction time on a stop-signal task. 

Hommel and colleagues take this finding as well as the finding that performance between the 

groups was not different on a stop- igna  ta k to indicat  that    igion do  n’t aff ct inhibito y 

skills generally but instead arise at the level of response selection. Because of Hommel and 

colleagues’ (2011) findings, we also compared executive functioning effects by self-reported 

religious affiliations. There are robust, significant effects for each of the religious groups on both 

the Simon and Flanker tasks. However, there was not a significant difference between groups. 

Hommel and colleagues (2011) compared Dutch Calvinists (Protestants) to atheists and Italian 

Catholics to Italian seculars, while the participants in this sample may be systematically different 

than those participants in the same category in Homm  ’   tudy; w  a  o compa  d these groups 

in our sample. No significant difference was found in the Simon effect for Catholics and atheists, 

or for Protestants and atheists. 

It is important to note that the current sample may be different than the sample in 

Hommel and co   agu  ’ study in crucial ways. One way in which these samples may be 
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different is varying levels of socioeconomic status for the different religious groups. In the 

Netherlands, where Hommel drew his sample, non-affiliation with a religion is more common 

than in the United States (Campbell & Curtis, 1994) and anecdotally potentially more closely 

related to socioeconomic status. In this study, parental education level was assessed as a proxy 

for socioeconomic status. Perhaps it is these differences in socioeconomic status that resulted in 

differences in the inhibitory control tasks seen in Hommel and co   agu  ’ (2011) study; 

therefore, those differences would not be found in our sample without a similar relationship 

between religiosity and socioeconomic status. In our sample, we found a negative correlation 

between parental education level and the Duke NORA (r = -.249) and Duke IR (r = -.203) 

questions, meaning that the higher the level of education earned by the parent, the less religious 

the participant on those two subscales. We compared the inhibitory control effects for different 

levels of parental education and found there was not a significant difference between groups as 

determined by one-way ANOVA for both the Simon task, F(5, 108) = .559, p = .73, and Flanker 

task, F(5, 106) = 1.17, p = .33. Thus, differences in results between this study and Hommel and 

co   agu  ’ is likely not due to a confounding between religiosity and SES. 

Additionally, differences in the size of the Simon and Flanker effect were not found in this 

sample for those of different political orientations that may have been expected based on 

previous research suggesting differences in religious groups on these tasks and differences in 

certain characteristics for those of different political leanings. Amodio and colleagues (2007) 

previously found greater conflict-related neural activity and greater accuracy on 'no-go' trials 

requiring response inhibition for liberals as compared to conservatives on a go/no-go task. 

Previous research indicates that conservatives are more cognitively rigid and less tolerant of 
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ambiguity than liberals (Amodio et al., 2007). However, these previously found differences are 

not shown to result in different behavioral data in the inhibitory control tasks in the present study. 

The measures used to evaluate political orientation and religious beliefs appear to be 

reasonable assessments in this sample. These single-question items correlated with other 

measures assessing similar constructs in expected ways based on previous research (Caparos et 

al., 2015). In this sample, political orientation positively correlated with religious beliefs, 

DUREL index subscales, hours spent practicing sports, WPI, SWB, NFCC, Intolerance of 

Ambiguity, RWA, and SDO. This also adds further support for the continued use of these 

measures going forward. A higher score on the political orientation measure indicated someone 

on the political right or conservative end of the spectrum. For the WPI and SWB, higher scores 

also indicate someone on the political right or conservative end of the spectrum. These measures 

correlated well with each other and with the self-report measure of political orientation used in 

this study. Positive correlations were found between political orientation and need for cognitive 

closure and intolerance of ambiguity, while Political activity, NFC, and Openness were 

negatively correlated with political orientation as expected from previous research.. Religious 

beliefs were positively correlated with Political Orientation, DUREL index subscales, SWB, 

NFCC, RWA. Religious beliefs were negatively correlated with hours spent gaming.  

 Previous studies finding differences on these inhibitory control tasks for different 

religious groups may have had some concerns; for example, small sample sizes. This study 

included a larger sample size than previous studies finding differences on these tasks for 

different groups.  

More recently, research has indicated consistency problems with these measures of inhibitory 

control. Inhibitory control measures used have previously been found to not be correlated with 
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each other, despite being taken as measuring the same construct, and are also not generally found 

to be consistent within the same participant (Paap & Greenberg, 2013). This is likely to be one of 

the   a on  fo  th  p  viou  y found incon i t nt    u t  and a  o why w  didn’t find diff   nc   

between groups in the present study due to this unreliability.  

As previously mentioned, another reason the continued use of these tasks as interchangeable 

measures of inhibitory control may be in part due to a publishing bias, in which studies finding 

differences between groups (e.g., bilinguals and monolinguals) on these tasks are more likely to 

be published than studies finding no differences (De Bruin et al., 2015). Perhaps studies not 

finding differences between groups have simply not been published as often. Additionally, 

studies typically only include one measure of inhibitory control (i.e., Simon task or Flanker task) 

and not both or other additional measures. This then does not allow for the reliability and validity 

of the tasks to be analyzed and compared in the same sample (Paap & Greenberg, 2003).  

The expected Navon global precedence effect was not found in this sample. Previous 

studies had some conflicting results on the size and nature of the effect for different populations. 

Differences have previously been shown in perception of multi-level stimuli in people of 

different cultures and religions (Mckone et al., 2010; Hommel & Colzato, 2010) and for people 

with different political leanings (Caparos et al., 2015). In this sample, when participants were to 

focus on the global level for conflicting stimuli, reaction times were higher than when they were 

to focus on the local level. For neutral stimuli, reaction times at the global level were lower than 

those at the local level. For consistent stimuli, reaction times at the global level were 

approximately the same as reaction times at the local level.  

Perhaps there are differences in how attention is allocated at a lower level than these tasks, so 

those differences are already resolved at the task level; e.g., different underlying strategy on this 
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task for different groups that do  n’t aff ct p  fo manc  on th  ta k   a  in the study by Amodio 

and colleagues (2007) showing different levels of neural activation and accuracy but not 

necessarily different reaction times for different political groups. However, the Navon task also 

showed no differences between groups in this sample. This suggests that individuals on either 

end of the political continuum have similar attentional allocation overall. Given that the Navon 

task measures how attention is allocated, at the global or local level, the differences between 

groups could be expected to be seen here if they were at a lower level of processing than the 

inhibitory control tasks. This would suggest that the cognitive differences that lead to different 

beliefs potentially occur at higher level of processing than these tasks. Previous research shows 

differences in cognitive rigidity and tolerance of ambiguity (Amodio et al., 2007) for those of 

different political leanings. 
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APPENDIX A 

 

IRB APPROVAL MEMO 

 

 
The Florida State University 

Office of the Vice President For Research  

Human Subjects Committee 

Tallahassee, Florida 32306-2742 

(850) 644-8673 · FAX (850) 644-4392 

 

APPROVAL MEMORANDUM 

 

Date: 2/19/2016 

 

To: Cassie Berry 

 

Address:  

Dept.: PSYCHOLOGY DEPARTMENT 

 

From:   Thomas L. Jacobson, Chair 

 

Re:     Use of Human Subjects in Research 

Belief systems and executive functioning 

 

The application that you submitted to this office in regard to the use of human subjects in the 

proposal referenced above have been reviewed by the Secretary, the Chair, and one member of 

the Human Subjects Committee. Your project is determined to be Expedited per per 45 CFR § 

46.110(7) and has been approved by an expedited review process. 

 

The Human Subjects Committee has not evaluated your proposal for scientific merit, except to 

weigh the risk to the human participants and the aspects of the proposal related to potential risk 

and benefit. This approval does not replace any departmental or other approvals, which may be 

required. 

 

If you submitted a proposed consent form with your application, the approved stamped consent 

form is attached to this approval notice.  Only the stamped version of the consent form may be 

used in recruiting research subjects. 

 

If the project has not been completed by 2/17/2017 you must request a renewal of approval for 

continuation of the project. As a courtesy, a renewal notice will be sent to you prior to your 

expiration date; however, it is your responsibility as the Principal Investigator to timely request 

renewal of your approval from the Committee. 

 

You are advised that any change in protocol for this project must be reviewed and approved by 

the Committee prior to implementation of the proposed change in the protocol.  A protocol 
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change/amendment form is required to be submitted for approval by the Committee.  In addition, 

federal regulations require that the Principal Investigator promptly report, in writing any 

unanticipated problems or adverse events involving risks to research subjects or others. 

 

By copy of this memorandum, the Chair of your department and/or your major professor is 

reminded that he/she is responsible for being informed concerning research projects 

involving human subjects in the department, and should review protocols as often as needed to 

insure that the project is being conducted in compliance with our institution and with DHHS 

regulations. 

 

This institution has an Assurance on file with the Office for Human Research Protection. The 

Assurance Number is FWA00000168/IRB number IRB00000446. 

 

Cc: Michael Kaschak, Advisor 

HSC No. 2016.17503 
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APPENDIX B 

 

IRB RENEWAL MEMO 
 

 

The Florida State University 

Office of the Vice President For Research 

Human Subjects Committee 

Tallahassee, Florida 32306-2742 

(850) 644-8673 · FAX (850) 644-4392 

 

RE-APPROVAL MEMORANDUM 

 

Date: 2/8/2017 

 

To: Cassie Berry 

 

Address:  

Dept.: PSYCHOLOGY DEPARTMENT 

 

From:   Thomas L. Jacobson, Chair 

 

Re:     Re-approval of Use of Human subjects in Research 

Belief systems and executive functioning 

 

Your request to continue the research project listed above involving human subjects has been 

approved by the Human Subjects Committee. If your project has not been completed by 2/7/2018, 

you must request a renewal of approval for continuation of the project. As a courtesy, a renewal 

notice will be sent to you prior to your expiration date; however, it is your responsibility as the 

Principal Investigator to timely request renewal of your approval from the committee. 

 

If you submitted a proposed consent form with your renewal request, the approved stamped 

consent form is attached to this re-approval notice.  Only the stamped version of the consent 

form may be used in recruiting of research subjects. You are reminded that any change in 

protocol for this project must be reviewed and approved by the Committee prior to 

implementation of the proposed change in the protocol.  A protocol change/amendment form is 

required to be submitted for approval by the Committee. In addition, federal regulations require 

that the Principal Investigator promptly report in writing, any unanticipated problems or adverse 

events involving risks to research subjects or others. 

 

By copy of this memorandum, the Chair of your department and/or your major professor are 

reminded of their responsibility for being informed concerning research projects involving 

human subjects in their department.  They are advised to review the protocols as often as 

necessary to insure that the project is being conducted in compliance with our institution and 

with DHHS regulations. 
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Cc: Michael Kaschak, Advisor 

HSC No. 2017.20145 
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APPENDIX C 

 

SAMPLE CONSENT FORM 

 

 
Belief Systems and Executive Functioning Consent Form 

 

Please read this form carefully and ask any questions that you may have before agreeing to 

participate in this study. 

 

Investigator: This study is being conducted by Cassie Berry, under the supervision of Michael 

Kaschak, Ph.D., at the Department of Psychology, Florida State University. 

 

Background Information: Th  pu po   of thi   xp  im nt i  to und   tand how p op  ’  b  i f 

systems might be affected by their cognitive and attentional processes. 

 

Procedure: Participants in this study will complete a few tasks individually on a computer in the 

lab as well as an online survey outside of the lab. The computer tasks consist of responding to 

stimuli presented on a computer with key presses. The duration of this experiment is 

approximately 90 minutes. 

 

Potential Risks or Discomforts and Conditions of Participation: There are no risks associated 

with this study other than those associated with normal computer use. Participants are free to 

withdraw consent and discontinue participation at any time without prejudice, penalty, or loss of 

any benefits to which they are entitled. Participants will still receive credit for participation if 

they decide to withdraw from the study at any time. 

 

Potential Benefits to the Participant or to Others: Involvement in this experiment is not likely 

to produce any direct, immediate benefit to the participant other than gaining insights into the 

purpose and process of psychological research and receiving class credit. Participation will also 

be providing researchers with valuable insight into cognitive functioning. 

 

Confidentiality: Each pa ticipant’  id ntity and confid ntia ity wi   b  maintain d to th   xt nt 

of the law. No individual results will be reported in any presentations or publications from this 

work. Only group information will be reported. Data will be stored in a locked file cabinet or on 

a password-protected computer in the researcher's lab space for 10 years.  

 

Questions and Explanations: Participants may contact Cassie Berry or Dr. Michael Kaschak, 

for answers to questions about this research or your rights. If you have questions about your 

rights as a participant in this research or feel you have been placed at risk you may contact the 

Chair of the Human Subjects Committee, Institutional Review Board, through the Office of the 

Vice President for research at 644-8633. Upon your request, a copy of this form can be provided 

to you for your records. 

 

I have read the above information. I have had the opportunity to ask any questions that I may 

have and have received answers to my satisfaction. I understand that this project has been 
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reviewed and approved by the members of the Institutional Review Board at Florida State 

University. I am at least 18 years of age. I consent to participate in the study. 

 

__________________________________________ _________________________ 

Participant Signature      Date 

 

__________________________________________ 

Participant Printed Name 

 

FSU Human Subjects Committee approved on 2/19/2016. Void after 2/17/2017. HSC # 

2016.17503  
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APPENDIX D 

 

DUKE UNIVERSITY RELIGION INDEX 
 

 

Please answer the below questions honestly. Responses will be kept confidential. 

1. How often do you attend church or other religious meetings? 

1. Never 

2. Once a year or less.  

3. A few times a year  

4. A few times a month 

5. Once a week  

6. More than once/week 

 

2. How often do you spend time in private religious activities, such as prayer, meditation or 

Bible study? 

1. Rarely or never 

2. A few times a month  

3. Once a week 

4. Two or more times/week 

5. Daily 

6. More than once a day 

 

The following section contains 3 statements about religious belief or experience. Please 

mark the extent to which each statement is true or not true for you. 

3. In my life, I experience the presence of the Divine (i.e., God)  

1. Definitely not true 

2. Tends not to be true 

3. Unsure 

4. Tends to be true 

5. Definitely true of me 

 

4. My religious beliefs are what really lie behind my whole approach to life  

1. Definitely not true 

2. Tends not to be true 

3. Unsure 

4. Tends to be true 

5. Definitely true of me 

 

5. I try hard to carry my religion over into all other dealings in life - (IR) 

1. Definitely not true 

2. Tends not to be true 

3. Unsure 

4. Tends to be true 

5. Definitely true of me 
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APPENDIX E 

 

SOCIETY WORKS BEST 
 

 

Please choose which of the two options, in your opinion, best completes the sentence 

“Society works best when...”for all of the below items. 

1. Society works best when... 

1-People live according to traditional values 

2-People adjust their values to fit changing circumstances  

2. Society works best when... 

1-Behavioral expectations are based on an external code  

2-Behavioral expectations are allowed to evolve over the decades  

3. Society works best when... 

1-Our leaders stick to their beliefs regardless 

2-Our leaders change positions whenever situations change  

4. Society works best when... 

1-People realize the world is dangerous 

2-People assume all those in far away places are kindly  

5. Society works best when... 

1-We take care of our own people first 

2-We realize that people everywhere deserve our help  

6. Society works best when... 

1-Those who break the rules are punished  

2-Those who break the rules are forgiven  

7. Society works best when... 

1-Every member contributes 

2-More fortunate members sacrifice to help others  

8. Society works best when... 

1-People are rewarded according to merit  

2-People are rewarded according to need  

9. Society works best when... 

1-People take primary responsibility for their welfare  

2-People join together to help others  

10. Society works best when... 

1-People are proud they belong to the best society there is  
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2-People realize that no society is better than any other  

11. Society works best when...  

1-Our leaders are obeyed  

2-Our leaders are questioned  

12. Society works best when... 

1-Our leaders call the shots 

2-Our leaders are forced to listen to others  

13. Society works best when... 

1-People recognize the unavoidable flaws of human nature  

2-People recognize that humans can be changed in positive ways  

 

14. Society works best when... 

1-Our leaders compromise with their opponents in order to get things done  

2-Our leaders adhere to their principles no matter what 
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APPENDIX F 

 

WILSON-PATTERSON INDEX 
 

 

Please indicate whether you agree or disagree (or are uncertain) with regard to each topic 

listed below by choosing the appropriate response:  

 

1. School prayer    Agree   Disagree  Uncertain 

2. Pacifism    Agree   Disagree  Uncertain 

3. Socialism     Agree   Disagree  Uncertain 

4. Pornography    Agree   Disagree  Uncertain 

5. Illegal immigration   Agree   Disagree  Uncertain 

6. Women's equality    Agree   Disagree  Uncertain 

7. Death penalty    Agree   Disagree  Uncertain 

8. Patriot act     Agree   Disagree  Uncertain 

9. Premarital sex    Agree   Disagree  Uncertain 

10. Same sex marriage   Agree   Disagree  Uncertain 

11. Abortion rights    Agree   Disagree  Uncertain 

12. Evolution     Agree   Disagree  Uncertain 

13. Patriotism     Agree   Disagree  Uncertain 

14. Biblical truth    Agree   Disagree  Uncertain 

15. Iraq     Agree   Disagree  Uncertain 

16. Welfare spending    Agree   Disagree  Uncertain 

17. Tax cuts    Agree   Disagree  Uncertain 

18. Gun control   Agree   Disagree  Uncertain 

19. Military spending    Agree   Disagree  Uncertain 

20. Warrantless searches   Agree   Disagree  Uncertain 

21. Globalization    Agree   Disagree  Uncertain 

22. Pollution control    Agree   Disagree  Uncertain 

23. Small government   Agree   Disagree  Uncertain 

24. School standards    Agree   Disagree  Uncertain 

25. Foreign aid    Agree   Disagree  Uncertain 

26. Free trade     Agree   Disagree  Uncertain 

27. Obedience    Agree   Disagree  Uncertain 

28. Compromise    Agree   Disagree  Uncertain 
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APPENDIX G 

 

BIG FIVE INVENTORY 
 

 

Here are a number of characteristics that may or may not apply to you. For example, do you 

agree that you are someone who likes to spend time with others? Please indicate the extent to 

which you agree or disagree with that statement.   

 

1. Disagree Strongly 2. Disagree a little 3. Neither agree nor disagree 4. Agree a little 5. 

Agree Strongly  

 

I see myself as someone who... 

1. Is talkative  

2. Tends to find fault with others  

3.  Does a thorough job 

4. Is depressed, blue  

5. Is original, comes up with new ideas 

6. Is reserved 

7. Is helpful and unselfish with others 

8. Can be somewhat careless  

9. Is relaxed, handles stress well 

10. Is curious about many different things 

11. Is full of energy 

12. Starts quarrels with others  

13.  Is a reliable worker 

14. Can be tense 

15. Is ingenious, a deep thinker 

16. Generates a lot of enthusiasm 

17. Has a forgiving nature 

18. Tends t o be disorganized 

19. Worries a lot 

20. Has an active imagination 

21. Tends to be quiet 

22. Is generally trusting 

23. Tends to be lazy 

24. Is emotionally stable, not easily upset 

25. Is inventive 

26. Has an assertive personality 

27. Can be cold and aloof 

28. Perseveres until the task is finished 

29. Can be moody 

30. Values artistic, aesthetic experiences 
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31. Is sometimes shy, inhibited 

32. Is considerate and kind to almost everyone 

33. Does things efficiently 

34. Remains calm in tense situations 

35. Prefers work that is routine 

36. Is outgoing, sociable 

37. Is sometimes rude to others 

38. Makes plans and follows through with them 

39. Gets nervous easily 

40. Likes to reflect, play with ideas 

41. Has few artistic interests 

42. Likes to cooperate with others 

43. Is easily distracted  

44. Is sophisticated in art, music, or literature 
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APPENDIX H 

 

NEED FOR COGNITION 
 

 

Please indicate the extent to which you feel the following statements describe you.   

 

1. Extremely characteristic 2. Somewhat characteristic 3. Uncertain 4. Somewhat 

uncharacteristic 5. Extremely uncharacteristic 

 

1. I would prefer complex to simple problems. 

2. I like to have the responsibility of handling a situation that requires a lot of thinking.  

3. Thinking is not my idea of fun. 

4. I would rather do something that requires little thought than something that is sure to 

challenge my thinking abilities.  

5. I try to anticipate and avoid situations where there is likely a chance I will have to think 

in depth about something. 

6. I find satisfaction in deliberating hard and for long hours. 

7. I only think as hard as I have to. 

8.  I prefer to think about small, daily projects to long-term ones. 

9. I like tasks that require little thought once I've learned them. 

10. The idea of relying on thought to make my way to the top appeals to me.  

11. I really enjoy a task that involves coming up with new solutions to problems. 

12. Learning new ways to think doesn't excite me very much. 

13. I prefer my life to be filled with puzzles that I must solve. 

14. The notion of thinking abstractly is appealing to me.  

15. I would prefer a task that is intellectual, difficult, and important to one that is somewhat 

important but does not require much thought. 

16. I feel relief rather than satisfaction after completing a task that required a lot of mental 

effort.  

17. It's enough for me that something gets the job done; I don't care how or why it works.  

18. I usually end up deliberating about issues even when they do not affect me personally.  
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APPENDIX I 

 

NEED FOR COGNITIVE CLOSURE 
 

 

Please indicate the extent to which you feel the following statements describe you.   

 

1. Disagree Strongly 2. Disagree a little 3. Neither agree nor disagree 4. Agree a little 5. 

Agree Strongly  

 

1. I think that having clear rules and order at work is essential for success.  

2. Even after I've made up my mind about something, I am always eager to consider a 

different opinion. 

3. I don't like situations that are uncertain.  

4. I dislike questions which could be answered in many different ways. 

5. I like to have friends who are unpredictable.  

6. I find that a well ordered life with regular hours suits my temperament. 

7. When dining out, I like to go to places where I have been before so that I know what to 

expect. 

8. I feel uncomfortable when I don't understand the reason why an event occurred in my life. 

9. I feel irritated when one person disagrees with what everyone else in a group believes.  

10. I hate to change my plans at the last minute.  

11. I don't like to go into a situation without knowing what I can expect from it.  

12. When I go shopping, I have difficulty deciding exactly what it is that I want.  

13. When faced with a problem I usually see the one best solution very quickly.  

14. When I am confused about an important issue, I feel very upset.  

15. I tend to put off making important decisions until the last possible moment. 

16. I usually make important decisions quickly and confidently.  

17. I would describe myself as indecisive.  

18. I think it is fun to change my plans at the last moment.  

19. I enjoy the uncertainty of going into a new situation without knowing what might happen.  

20. My personal space is usually messy and disorganized.  

21. In most social conflicts, I can easily see which side is right and which is wrong. 

22. I tend to struggle with most decisions. 

23. I believe that orderliness and organization are among the most important characteristics 

of a good student.  

24. When considering most conflict situations, I can usually see how both sides could be 

right. 

25. I don't like to be with people who are capable of unexpected actions.  

26. I prefer to socialize with familiar friends because I know what to expect from them.  

27. I think that I would learn best in a class that lacks clearly stated objectives and 

requirements.  

28. When thinking about a problem, I consider as many different opinions on the issue as 

possible. 

29. I like to know what people are thinking all the time. 

30. I dislike it when a person's statement could mean many different things.  
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31. It's annoying to listen to someone who cannot seem to make up his or her mind.  

32. I find that establishing a consistent routine enables me to enjoy life more. 

33. I enjoy having a clear and structured mode of life.  

34. I prefer interacting with people whose opinions are very different from my own. 

35. I like to have a place for everything and everything in its place.  

36. I feel uncomfortable when someone's meaning or intention is unclear to me. 

37. When trying to solve a problem I often see so many possible options that it's confusing.  

38. I always see many possible solutions to problems I face.  

39. I'd rather know bad news than stay in a state of uncertainty.  

40. I do not usually consult many different opinions before forming my own view.  

41. I dislike unpredictable situations.  

42. I dislike the routine aspects of my work (studies).  
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APPENDIX J 

 

INTOLERANCE OF AMBIGUITY 
 

 

Please indicate the extent to which you agree with the following statements.   

 

1. Disagree Strongly 2. Disagree a little 3. Neither agree nor disagree 4. Agree a little 5. 

Agree Strongly  

 

1. An expert who doesn't come up with a definite answer probably doesn't know too much.  

2. I would like to live in a foreign country for a while.  

3. People who fit their lives to schedules probably miss most of the joy of living.  

4. There is really no such thing as a problem that can't be solved. 

5. A good job is one where what is to be done and how it is to be done are always clear. 

6. It is more fun to tackle a complicated problem than to solve a simple one.  

7. In the long run it is possible to get more done by tackling small simple problems rather 

than larger and complicated ones.  

8. What we are used to is always preferable to what is unfamiliar.  

9. Often the most interesting and stimulating people are those who don't mind being 

different and original.  

10. People who insist upon a yes or no answer just don't know how complicated things really 

are.  

11. A person who leads an even, regular life in which few surprises or unexpected 

happenings arise, really has a lot to be grateful for.  

12. Many of our most important decisions are based upon insufficient information.  

13. I like parties where I know most of the people more than ones where all or most of the 

people are complete strangers.  

14. The sooner we all acquire similar values and ideas the better.  

15. Teachers or supervisors who hand out vague assignments give a chance for one to show 

initiative and originality.  

16. A good teacher is one who makes you wonder about your way of looking at things. 
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APPENDIX K 

 

INTOLERANCE OF UNCERTAINTY 
 

 
Please indicate the extent to which you feel the following statements describe you.   

  

1. Extremely characteristic 2. Somewhat characteristic 3. Uncertain 4. Somewhat 

uncharacteristic 5. Extremely uncharacteristic 

  

1. Unforeseen events upset me greatly.  

2. It frustrates me not having all the information I need.  

3. Uncertainty keeps me from living a full life.  

4. One should always look ahead so as to avoid surprises.  

5. A small unforeseen event can spoil everything, even with the best of planning.  

6. When it's time to act, uncertainty paralyzes me.  

7. When I am uncertain I can't function very well.  

8. I always want to know what the future has in store for me.  

9. I can't stand being taken by surprise.  

10. The smallest doubt can stop me from acting.  

11. I should be able to organize everything in advance.  

12. I must get away from all uncertain situations.  
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APPENDIX L 

 

RIGHT WING AUTHORITARIANISM 
 

 

Please indicate the extent to which you agree with the following statements. 

  

1. Disagree Strongly 2. Disagree a little 3. Neither agree nor disagree 4. Agree a little 5. 

Agree Strongly  

 

1.  Our country needs a powerful leader, in order to destroy the radical and immoral currents 

prevailing in society today. 

2.  Our country needs free thinkers, who will have the courage to stand up against traditional 

ways, even if this upsets many people.  

3.  The "old-fashioned ways" and "old-fashioned values" still show the best way to live.  

4.  Our society would be better off if we showed tolerance and understanding for 

untraditional values and opinions.  

5.  God's laws about abortion, pornography and marriage must be strictly followed before it 

is too late, violations must be punished.  

6.  Instead of needing a strong leader, the society needs to show openness towards people 

thinking differently, since the world is not particularly evil or dangerous.  

7.  It would be best if newspapers were censored so that people would not be able to get hold 

of destructive and disgusting material.  

8.  Many good people challenge the state, criticize the church and ignore "the normal way of 

living."  

9.  Our forefathers ought to be honored more for the way they have built our society, at the 

same time we ought to put an end to those forces destroying it.  

10.  People ought to put less attention to the Bible and religion, instead they ought to develop 

their own moral standards.  

11.  There are many radical, immoral people trying to ruin things; the society ought to stop 

them.  

12.  It is better to accept bad literature than to censor it.  

13.  Facts show that we have to be harder against crime and sexual immorality, in order to 

uphold law and order.  

14.  The situation in the society of today would be improved if troublemakers were treated 

with reason and humanity.  

15.  If the society so wants, it is the duty of every true citizen to help eliminate the evil that 

poisons our country from within.  
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APPENDIX M 

 

SOCIAL DOMINANCE ORIENTATION 
 

 

Please indicate the extent to which you agree with the following statements.   
 
1. Disagree Strongly 2. Disagree a little 3. Neither agree nor disagree 4. Agree a little 5. 

Agree Strongly  

 
1.  Some groups of people are simply not the equals of others. 
2. Increased economic equality.  
3.  Increased social equality. 
4.  Some people are just more worthy than others.  
5. This country would be better off if we cared less about how equal all people were.  
6. If people were treated more equally we would have fewer problems in this country. 
7. Some people are just more deserving than others.  
8. Equality.  
9. It is not a problem if some people have more of a chance in life than others.  
10. Some people are just inferior to others.  
11. In an ideal world, all nations would be equal.  
12. To get ahead in life, it is sometimes necessary to step on others. 
13.  We should try to treat one another as equals as much as possible.  
14.  It is important that we treat other countries as equals. 
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