Analytic cognitive style predicts paranormal explanations of anomalous experiences but not the experiences themselves: implications for cognitive theories of delusions

Abstract

Background and Objectives: It has been proposed that delusional beliefs represent an attempt to explain anomalous experiences. Why, then, do anomalous experiences induce delusions in some people but not in others? One possibility is that people with delusions have reasoning deficits that result in them failing to reject implausible candidate explanations for anomalous experiences. We examine this hypothesis by studying paranormal interpretations of anomalous experiences.

Methods: In a predominantly student sample, we examined whether analytic cognitive style (i.e. the willingness or disposition to critically evaluate outputs from intuitive processing and engage in effortful analytic processing) predicted anomalous experiences and paranormal explanations for these experiences after controlling for demographic variables and cognitive ability.

Results: Analytic cognitive style predicted paranormal explanations for anomalous experiences, but not the anomalous experiences themselves. 

Limitations: We did not study clinical delusions. Our attempts to control for cognitive ability may have been inadequate. Our sample was predominantly students.

Conclusions: Analytic cognitive style might play a role in the formation and maintenance of delusions.
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1. Introduction

In a series of influential publications (e.g., Maher, 1974, 1988, 1999), Maher defended the hypothesis that delusional beliefs are generated by attempts to explain anomalous experiences. Given that anomalous experiences are widespread in the general population (Bell, Halligan, & Ellis, 2006; Bell, Halligan, Pugh, & Freeman, 2011; Pechey & Halligan, 2011), a topic of considerable debate is why only a small minority of people develop clinical delusions. One possibility is that people with delusions have reasoning deficits that result in them failing to reject implausible candidate explanations for anomalous experiences (Coltheart, Langdon, & McKay, 2011; Stone & Young, 1997). Although this proposal has considerable promise, no clear consensus has emerged concerning what specific reasoning deficits, if any, are involved (Coltheart, Menzies, & Sutton, 2010; Davies & Egan, 2013; Dudley, Taylor, Wickham, & Hutton, 2016; Garety & Freeman, 2013; Maher, 1999; McKay, 2012; McLean, Mattiske, & Balzan, 2016; Ross, McKay, Coltheart, & Langdon, 2015; So, Siu, Wong, Chan, & Garety, 2016). 
Recently, it has been proposed that relationships between reasoning deficits and delusions can be elucidated using dual process theories of normal reasoning (Aimola Davies & Davies, 2009; Freeman, Evans, & Lister, 2012; Freeman, Lister, & Evans, 2014; Gold & Gold, 2014; Ross et al., in press; So et al., 2016; Speechley & Ngan, 2008). According to dual process theories, the human mind utilizes two qualitatively different reasoning processes (Evans, 2010; Evans & Stanovich, 2013; Kahneman, 2011; Stanovich, 2011): Type 1 or “intuitive” processes that do not require working memory, are relatively fast, high capacity, automatic, and operate in parallel; and Type 2 or “analytic” processes that require working memory, are relatively slow, low capacity, deliberative, and operate serially. An important assumption of dual process theories is that Type 1 processes provide default responses that can be altered if Type 2 processes intervene (Evans, 2007; Pennycook, Fugelsang, & Koehler, 2015b). Consider, for instance, the “bat and ball problem” (Frederick, 2005): “A bat and a ball cost $1.10 in total. The bat costs $1 more than the ball. How much does the ball cost?” On first encountering this problem, an intuitively appealing response comes to mind: 10 cents. However, engaging in effortful analytic thinking reveals that this response is incorrect and the solution is actually 5 cents. Research using the bat and ball problem and other problems with intuitively appealing, yet incorrect, lures supports the hypothesis that people not only vary in terms of cognitive ability, but also in “analytic cognitive style”—their willingness or disposition to re-examine intuitive outputs from Type 1 processing using effortful Type 2 processing (Stanovich, 2011; Stanovich & West, 2008; Toplak, West, & Stanovich, 2011, 2013). Furthermore, analytic cognitive style has been implicated in a variety of everyday outcomes from religious belief, to creativity, to smartphone use (Pennycook, Fugelsang, & Koehler, 2015a; Pennycook, Ross, Koehler, & Fugelsang, 2016). 
A large body of evidence points to psychotic experiences being on a continuum with psychosis-like phenomena in the general population (Heriot-Maitland & Peters, 2015; Larøi, Raballo, & Bell, 2015; Linscott & van Os, 2013). Of particular relevance to cognitive theories of delusions is evidence that anomalous experiences and delusion-like beliefs tend to co-occur (Bell et al., 2006). Nevertheless, this association does not demonstrate that anomalous experiences play a causal role in the establishment of delusion-like beliefs, and some scholars have argued that anomalous experiences are not in fact necessary (Bell, Halligan, & Ellis, 2008). Unfortunately, it is difficult to rigorously examine the evidence for a causal relationship using existing measure of delusion-like belief since they do not ask frank questions about whether delusion-like beliefs are responses to anomalous perceptual experiences. Consider the Peters et al Delusions Inventory (PDI; Peters, Joseph, Day, & Garety, 2004; Peters, Joseph, & Garety, 1999), the most widely used measure of delusion-like beliefs suitable for use with non-clinical populations. The PDI was developed by rewording items from a clinical measure of psychosis, with the language about beliefs being intentionally “toned down” and made indirect, typically by adding the expression “as if” to descriptions of clinical delusions (Peters et al., 1999). For example, one item from the PDI asks, “Do you ever feel as if you are being persecuted in some way?” This is not a direct inquiry about beliefs, so it is not clear how participants interpret the question (David, 2010). Participants might interpret the question as concerning imaginings or perceptual experiences, rather than beliefs. One of the three follow up questions of the PDI probes beliefs more directly, but no inquiries are made about whether the beliefs are grounded in abnormal experiences.
A potentially productive approach to studying the relationship between anomalous experiences and delusion-like beliefs is to frame questions for participants in terms of paranormal beliefs. Delusion-like beliefs and paranormal beliefs share overlapping cognitive foundations (Cella, Vellante, & Preti, 2012; Irwin, Dagnall, & Drinkwater, 2012a, 2012b; Irwin, Drinkwater, & Dagnall, 2014; Lawrence & Peters, 2004). In fact, in empirical research, the distinction between the two categories is somewhat porous, with measures of delusion-like belief and paranormal belief frequently including overlapping items. Recently, scholars have begun to tease apart the relationship between anomalous experiences and paranormal beliefs in the context of dual process theories of reasoning. A study of anomalous experiences generated in the laboratory found that participants who were low in analytic cognitive style were more likely to endorse paranormal explanations for these experiences (Bouvet & Bonnefon, 2015). This is an important result. Nevertheless, it is not certain that anomalous experiences generated in the laboratory and transient beliefs about the causes of these experiences adequately model the formation and maintenance of long-standing paranormal beliefs. Recently a survey has been developed that is well-suited to this task: the Survey of Anomalous Experience (SAE) teases apart anomalous experiences and beliefs about the causes of these experiences picked up from regular life (Irwin, Dagnall, & Drinkwater, 2013). For each item in this survey participants are asked to report whether they have ever had a particular anomalous experience (e.g., dreams that subsequently turned out to be accurate). If they indicate that they have had the experience then they are asked to choose between a paranormal explanation for that experience (e.g., telepathy or E.S.P.) and a naturalistic explanation (e.g., coincidence) as being the most probable. A recent study using this survey found that “intuitive-experiential thinking style” (roughly, a propensity to engage in Type 1 processing) predicted both anomalous experiences and paranormal explanations for these experiences, but “rational thinking style” (roughly, a propensity to engage in Type 2 processing) [footnoteRef:1] predicted neither (Irwin & Wilson, 2013). This research ought to be treated with a degree of caution. A self-report measure was used to index cognitive style, and the extent to which people have introspective access to their reasoning style is uncertain (Hodgkinson & Sadler-Smith, 2014). Indeed, due to concerns about self-report measures, contemporary scholarship on analytic cognitive style and its everyday consequences tends to focus on performance-based measures (Pennycook et al., 2015a; Pennycook et al., 2016). [1:  The cognitive style questionnaire used in this study is based on Cognitive-Experiential Self-Theory (Pacini & Epstein, 1999), which is somewhat different to the dual process theories that we focus on here. ] 

 
In the present study, we investigated whether performance-based measures of analytic cognitive style predicted paranormal explanations for anomalous experiences indexed using the SAE. Deficit-based cognitive theories of delusions predict that reasoning deficits play a role in the interpretation of anomalous experiences, but not in the generation of anomalous experiences themselves (Coltheart et al., 2011). For this reason we hypothesized that analytic cognitive style would predict paranormal explanations for anomalous experiences more strongly than it would predict anomalous experiences themselves. In addition, we examined the relationship between analytic cognitive style and the PDI. Because the PDI does not clearly tease apart experience and belief (David, 2010), we hypothesized that analytic cognitive style would predict paranormal explanations for anomalous experiences indexed using the SAE more strongly than it would predict PDI scores.


2. Methods

2.1. Participants

Participants were recruited via the Online Recruitment System for Economic Experiments (ORSEE; Greiner, 2015) of the Laboratory for Decision Making & Economic Research (EconLab) at Royal Holloway, University of London. Approximately 99% of people in this participant pool are students. More than 90% of the students are undergraduates who are majoring in a diverse range of disciplines. An a priori decision was made to run group testing sessions until data from least 220 participants had been collected. In total 238 participants were recruited. Data were collected for the present study and an unrelated study during the same testing sessions. Participants received a base payment of £4 for participation in both studies (which could vary depending on outcomes in the other study). Sessions lasted approximately 45 minutes. Four participants were removed from analysis: one who did not report their age correctly (reported age as 94 years old and no participants of that age were present in the corresponding testing session) and three who reported their gender as “other” (gender was used as a predictor in all analyses because it is a strong predictor of scores on measures of analytic cognitive style, and a group of three participants is too small for statistical analysis). A total of 234 participants (157 females and 77 males; mean age = 20.38, SD age = 2.48) were thus retained for analysis.

2.2. Materials

We used two measures of analytic cognitive style. The first was the Cognitive Reflection Test (CRT; Frederick, 2005). The CRT consists of three simple mathematical problems, including the bat and ball problem, that stimulate intuitively appealing but incorrect responses. Correct responses were summed to create a CRT score (minimum = 0; maximum = 3). We found that the scale had acceptable internal consistency: Cronbach’s α = .72. Some participant populations have been widely exposed to the CRT, which creates difficulties for testing hypotheses about analytic cognitive style (Chandler, Mueller, & Paolacci, 2013; Chandler, Paolacci, Peer, Mueller, & Ratliff, 2015). Consequently, after completing the CRT we presented participants with the CRT again and asked them how many questions and solutions they had been exposed to previously. 

The second measure of analytic cognitive style we used was the Cognitive Reflection Test Two (CRT-2; Thomson & Oppenheimer, 2016). The CRT-2 consists of four simple problems that, like the CRT, are designed to stimulate intuitively appealing but incorrect responses. Correct responses were summed to create a CRT-2 score (minimum = 0; maximum = 4). The paper that introduced the CRT-2 was published in January 2016 and data collection for the present study occurred during February and March 2016. Consequently, an important advantage of the CRT-2 over the CRT is that participants are very unlikely to have been exposed to the CRT-2 before. We found that the scale had poor internal consistency: Cronbach’s α = .57. 
 
Solving items in the CRT requires both analytic cognitive style and cognitive ability (Pennycook & Ross, 2016), so we used a three-item basic numeracy test (Schwartz, Woloshin, Black, & Welch, 1997) to control (in part) for cognitive ability, as has been done in a number of earlier studies (Pennycook et al., 2015a). Each item in this numeracy test comprises of a simple mathematical problem. For example, “Imagine that we flip a fair coin 1,000 times. What is your best guess about how many times the coin would come up heads in 1,000 flips?” Scores on this test are strongly associated with scores on a longer 7-item numeracy test (Lipkus, Samsa, & Rimer, 2001). We found that the scale had poor internal consistency: Cronbach’s α = .47.

We measured delusional ideation using the 21-item version of the Peters et al. Delusions Inventory (PDI; Peters et al., 2004; Peters et al., 1999). For each item, participants are asked if they ever felt as if they have had a particular delusion-like experience (no = 0; yes = 1). For example, one item asks, “Do you ever feel as if things in magazines or on TV were written especially for you?” For each item endorsed participants are asked to rate (using a 5-point Likert scale) the associated distress (1 = not at all distressing; 5 = very distressing), preoccupation (1 = hardly ever think about it; 5 = think about it all the time), and conviction (1 = don’t believe it’s true; 5 = believe it is absolutely true). Scores from the initial question and the three subscales are summed to generate a composite score (minimum = 0; maximum = 336). We found that the scale had excellent internal consistency: Cronbach’s α = .93.

We measured anomalous experiences and paranormal explanations for these experiences using the 20-item Survey of Anomalous Experiences (SAE; Irwin et al., 2013). For each item, participants are asked if they have ever had a specific anomalous experience. For example, “I have had the impression of a figure nearby, yet nobody could possibly have been there”. For each item participants have three response options. Option 1, they can report that they have had the experience and that they interpret the experience in terms of a paranormal explanation. For example, “Yes, and it was probably an apparition or ghost”. Option 2, they can report that they have had the experience and interpret the experience in terms of a naturalist/scientific explanation. For example, “Yes, but it was probably just an illusion or misperception”. Option 3, they can indicate that they have not had that experience by selecting “no”. We lightly edited the wording of the original survey (see supplementary materials for our edited version of the survey). Following Irwin et al. (2013) responses were used to index two dimensions of individual variation. First, the anomalous experience measure is indexed as the number of “yes” responses (i.e., Option 1 or Option 2; minimum = 0; maximum = 20). Second, the paranormal explanations for experience measure is indexed as the proportion of “yes” responses that includes a paranormal explanation [i.e., Option 1/(Option 1 + Option 2); minimum = 0; maximum = 1]. We also collected demographic data on age and gender. 

2.3. Procedure 

The study was presented using z-Tree 3.5.1 (Fischbacher, 2007) on PC computers in individual testing booths in the EconLab at Royal Holloway, University of London. The order of presentation of tasks was as follows: numeracy test, CRT-2, CRT, SAE, PDI, questions about previous exposure to the CRT, gender, and age. The Psychology Department Ethics Committee of Royal Holloway, University of London approved the study.

3. Results

Correlations among variables are reported in Table 1 (raw data and descriptive statistics are reported in supplementary materials Tables 1 and 2). A mixture of categorical, ordinal, and continuous variables were analyzed; and responses to some of the ordinal and continuous variables were not normally distributed. Consequently, we used Spearman’s rank-order corrections (rs). 
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Table 1. Spearman’s rank-order correlations. Note: PE = Paranormal Explanation; PDI = Peters et al. Delusions Inventory; CRT = Cognitive Reflection Test; CRT-2 = Cognitive Reflection Test Two; Num = Numeracy Test; Gender (Male = 0; Female = 1); *p < .05 and **p < .01, two-tailed tests; N = 234.

We found that the CRT and the CRT-2 were positively correlated (rs = .474, p < .01), with the strength of the correlation being comparable to the correlation found in the study that introduced the CRT-2 (rs = .511, p < .01; Thomson & Oppenheimer, 2016). Nevertheless, 120 participants (52% of participants) reported that they had previously been exposed to at least one item from the CRT, and 44 participants (19% of participants) reported that they had previously been provided with solutions to at least one item from the CRT. Because prior exposure to the CRT has an effect on responses to the CRT (Chandler et al., 2013; Chandler et al., 2015), we use the CRT-2 alone as our measure of analytic cognitive style in our primary analyses. Nevertheless, to examine the robustness of our results we undertook a secondary analysis in which we removed all participants who reported having been exposed to at least one item from the CRT and used the sum of the CRT and the CRT-2 as our measure of analytic cognitive style (secondary analyses are reported in supplementary materials Tables 3-5). 

The CRT-2 was negatively correlated with paranormal explanations for anomalous experiences (rs = -.221, p < .01) and the PDI (rs = -.140, p < .05), but no significant association was found between the CRT-2 and anomalous experiences (rs = -.033, p = .62). We used Zou’s (2007) method for comparing correlation coefficients, as implemented in the R package Cocor (Diedenhofen & Musch, 2015). This analysis confirmed that the CRT-2 was significantly more strongly correlated with paranormal explanations for anomalous experiences than with anomalous experiences themselves (95% C.I. for difference in rs [-.448, -.160]) and with the PDI (95% C.I. for difference in rs [-.273, -.002]). 

We used three separate hierarchical multiple regression analyses to explore whether analytic cognitive style predicted 1) paranormal explanations, 2) anomalous experiences, and 3) PDI scores. Our primary hypothesis was that analytic cognitive style would predict paranormal explanations for anomalous experiences after controlling for other variables. At step 1 we entered demographic factors (age and gender) as independent variables; at step 2 we added a measure of cognitive ability (i.e. the numeracy test); and at step 3 we added a measure of analytic cognitive style (i.e. the CRT-2). Visual inspection of a plot of predicted values of paranormal explanations against residuals indicated that the linear model’s assumption of normality of the error distribution was violated. Consequently, to calculate beta coefficients, beta standard errors, bias corrected confidence intervals, and p-values for each of the predictors that are robust to this departure from the assumption of the linear model, we followed the advice of (Field, 2013) and re-ran the analyses using the bias corrected bootstrap resampling method. This was implemented in SPSS version 21 (Corp., 2012) using 3000 re-samples. Results are reported in Table 2. These results reveal that higher levels of analytic cognitive style, as indexed using the CRT-2, predicted lower levels of paranormal explanation independently of age, gender, and cognitive ability. To test the robustness of this result we ran the same hierarchical regression using the CRT total score (i.e. CRT correct plus CRT-2 correct) after removing all participants who had reported seeing any of the CRT items previously. These results are broadly consistent, in particular the CRT total score predicted paranormal explanations at Step 3 (see supplementary materials Table 3).
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Table 2. Hierarchical multiple regression analysis predicting paranormal explanations for anomalous experiences. Note: CRT-2 = Cognitive Reflection Test Two; Gender (Male = 0; Female = 1); R2 = .017 for Step 1 (p = .138); ΔR2 = .020 (p = .030) for Step 2; ΔR2 = .048 (p = .001) for Step 3; N = 234.

We were also interested in whether analytic cognitive style would predict anomalous experience after controlling for other variables. Independent variables were entered into the regression equation in the same steps as when testing our first hypothesis. Results are reported in Table 3. These results reveal that analytic cognitive style, as indexed using the CRT-2, did not predict anomalous experience independently of age, gender, and numeracy. To test the robustness of this result we ran the same hierarchical regression using the CRT total score after removing all participants who had reported seeing any of the CRT items previously. These results are broadly consistent, in particular the CRT total score did not predict paranormal experiences at Step 3 (see supplementary materials Table 4).
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Table 3. Hierarchical multiple regression analysis predicting anomalous experiences. Note: CRT-2 = Cognitive Reflection Test Two; Gender (Male = 0; Female = 1); R2 = .005 for Step 1 (p = .564); ΔR2 = .000 (p = .902) for Step 2; ΔR2 = .001 (p = .685) for Step 3; N = 234.

We were also interested in whether analytic cognitive style predicts PDI scores after controlling for other variables. Independent variables were entered into the regression equation in the same steps as when testing our first and second hypotheses. Results are reported in Table 4. These results reveal that analytic cognitive style, as indexed using the CRT-2, did not predict PDI scores independently of age, gender, and numeracy. To test the robustness of this result we ran the same hierarchical regression using the CRT total score after removing all participants who had reported seeing any of the CRT items previously. These results are broadly consistent, in particular the CRT total score did not predict PDI scores at Step 3 (see supplementary materials Table 5).
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Table 4. Hierarchical multiple regression analysis predicting delusional ideation. Note: CRT-2 = Cognitive Reflection Test Two; Gender (Male = 0; Female = 1); R2 = .011 for Step 1 (p = .270); ΔR2 = .043 (p = .001) for Step 2; ΔR2 = .007 (p = .199) for Step 3; N = 234.

4. Discussion 

We found that analytic cognitive style (i.e. the willingness or disposition to critically evaluate outputs from intuitive processing and engage in effortful analytic processing) predicted paranormal explanations for anomalous experiences. In other words, participants who tend to reject intuitive responses for reasoning problems and identify correct responses were more likely to reject paranormal explanations for their anomalous experiences, even when controlling for cognitive ability, age, and gender. By contrast, we did not find evidence that analytic cognitive style predicted anomalous experiences. These results are consistent with cognitive theories of delusions that posit that delusions are caused by two factors—anomalous experiences and reasoning deficits that result in individuals failing to reject implausible candidate explanations for their anomalous experiences (Coltheart et al., 2011). 

These results conceptually replicate evidence that analytic cognitive style predicts low levels of paranormal explanation for anomalous experiences induced in a laboratory study (Bouvet & Bonnefon, 2015). In addition, our results extend this research because we examined explanations for long-standing beliefs about paranormal experiences. It is more challenging to harmonize our results with a study that found that self-reported intuitive-experiential cognitive style (roughly, a propensity to rely on Type 1 processing) predicted both anomalous experiences and paranormal explanations for these experiences, whereas a self-reported rational cognitive style (roughly, a propensity to use Type 2 processing) predicted neither (Irwin & Wilson, 2013). Nevertheless, we suggest that our results provide a more direct examination of the relationship between analytic cognitive style, anomalous experiences, and paranormal explanations because we used performance-based measures of cognitive style, rather than a self-report measure.

PDI scores were not found to predict anomalous experiences or paranormal explanations after controlling for age, gender, and cognitive ability. Although null results are difficult to interpret, we suggest PDI scores might not robustly predict paranormal explanations because the PDI does not tease apart anomalous experiences and explanations for those experiences. Indeed, we found that the correlation between analytic cognitive style and paranormal explanations was significantly stronger than the correlation between analytic cognitive style and PDI scores. 

Our study has a number of limitations that ought to be highlighted. First, the relationship between delusion-like beliefs and paranormal beliefs is uncertain. While measures of delusion-like belief, such as the PDI, have been examined in clinical populations diagnosed with delusions (Peters et al., 2004; Peters et al., 1999), the SAE has not. Consequently, research in clinical populations is needed to examine the validity of this measure. Second, we only used a basic numeracy test to measure cognitive ability. The CRT measures both analytic cognitive style and cognitive ability (Pennycook & Ross, 2016), and we cannot be certain that we have adequately controlled for cognitive ability (Westfall & Yarkoni, 2016). Consequently, it could be that cognitive ability, rather than analytic cognitive style, is the true cause of the association between paranormal explanations and CRT-2 scores. Earlier studies that explored analytic cognitive style controlled for cognitive ability more rigorously, either by including a short vocabulary test (e.g., Pennycook, Cheyne, Seli, Koehler, & Fugelsang, 2012) or an intelligence test (e.g., Toplak et al., 2011). Third, our sample comprises almost exclusively of university students, which renders the generalizability of our results to other populations uncertain (Henrich, Heine, & Norenzayan, 2010). 

Conclusion

In the present study we used paranormal interpretations of anomalous experiences to model delusion-like belief. Consistent with theories of delusions that highlight the importance of reasoning deficits, we found that lower levels of analytic cognitive style predict endorsement of paranormal explanations for anomalous experiences, but not the anomalous experiences themselves. These results suggest that analytic cognitive style might play a role in the formation and maintenance of delusions. 
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1 (Constant) -6.206 0.284 17.349 0.717 -41.032 29.019
Age 1.242 -0.022 0.855 0.138 -0.407 2.844
Gender 0.868 0.162 3.432 0.805 -6.356 8.091



2 (Constant) 0.03 0.302 17.763 0.999 -35.014 36.821
Age 1.401 -0.018 0.851 0.095 -0.262 3.035
Gender 0.22 0.151 3.463 0.958 -7.037 7.452
Numeracy -3.913 -0.037 2.008 0.054 -8.053 -0.201



3 (Constant) 7.868 0.257 17.446 0.654 -27.52 42.749
Age 1.306 -0.017 0.829 0.11 -0.265 2.905
Gender -1.195 0.121 3.429 0.726 -8.15 5.793
Numeracy -1.827 -0.06 2.083 0.369 -6.156 2.241
CRT-2 -4.723 0.032 1.494 0.003 -7.742 -1.748
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1 (Constant) 9.944 -0.006 1.913 0 5.862 13.559
Age 0.007 0.001 0.093 0.946 -0.158 0.199
Gender -0.477 -0.02 0.445 0.29 -1.309 0.334



2 (Constant) 9.994 -0.015 1.965 0 5.962 13.718
Age 0.008 0.001 0.093 0.939 -0.157 0.203
Gender -0.482 -0.023 0.446 0.284 -1.3 0.32
Numeracy -0.031 0.004 0.234 0.897 -0.497 0.449
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Age 0.01 0.001 0.093 0.923 -0.156 0.203
Gender -0.459 -0.022 0.449 0.316 -1.287 0.335
Numeracy -0.066 0.005 0.251 0.776 -0.582 0.437
CRT-2 0.08 -0.003 0.193 0.682 -0.291 0.437
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1 (Constant) 101.492 -0.568 23.585 0 52.941 144.674
Age -1.349 0.028 1.132 0.224 -3.458 1.043
Gender 5.789 0.056 5.491 0.303 -5.402 16.353



2 (Constant) 118.046 -0.561 23.809 0 67.524 162.441
Age -0.927 0.03 1.138 0.399 -3.037 1.51
Gender 4.067 0.023 5.571 0.475 -6.96 14.886
Numeracy -10.388 -0.02 3.346 0.002 -16.64 -3.907



3 (Constant) 123.394 -0.548 24.716 0 72.541 170.338
Age -0.991 0.027 1.143 0.369 -3.086 1.425
Gender 3.101 0.031 5.7 0.586 -8.36 14.285
Numeracy -8.965 -0.005 3.425 0.01 -15.425 -2.011
CRT-2 -3.222 -0.01 2.754 0.251 -8.785 1.935
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PE PDI	total CRT CRT-2 CRT	total Num Age Gender
Anomalous	experience .317** .456** -0.083 0.033 -0.029 -0.016 -0.011 -0.067
Paranormal	explanation .402** -.221** -.278** -.296** -.151* 0.087 0.058
PDI	Total -.241** -.140* -.222** -.192** -0.083 0.059
CRT .474** .850** .446** .160* -.314**
CRT-2 .859** .327** 0.000 -.165*
CRT	total .443** 0.096 -.274**
Numeracy	test 0.103 -0.113
Age -0.010
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