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Supplementary Results Section 

Supplemental Figure 1. Distribution of all EMG amplitudes elicited to startle probes as a 

function of (a) negative and (b) positive feedback. Quadratic lines of best fit are overlaid on the 

amplitude distributions to demonstrate the quadratic relationship exhibited by women in the 

DMT condition. Note that the quadratic curve for positive feedback among DMT women (b) was 

not significant in the statistical model, whereas the quadratic curve for negative feedback among 

DMT women (a) was significant.    

(a) 

 

(b) 
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Math devaluing and self-enhancement 

To quantify math self-perceptions, two ANOVAs were performed on math valuing 

questions and math self-assessments.  An initial 2 (Gender: Men or Women) x 2 (Condition: 

DMT or PST) factorial ANOVAs was conducted on participants’ math valuing mean composite 

scores. This analysis yielded no main effects or interactions (p’s>.08).  

An additional 2 (Gender: Men or Women) x 2 (Condition: DMT or PST) factorial 

ANOVAs was conducted on participants’ math self-enhancement. This analysis also yielded no 

main effects or interactions (p’s>.15).  

Basic Graph theory analyses  

The following analyses excluded the same individuals as the main text mediation and 

moderation analyses. Degrees of freedom may vary due to participants not having enough valid 
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EEG trials. A 2 (Gender: Men, Women) x 2 (Task Description: DMT, PST) x 2 (Feedback Type: 

Wrong, Correct) x 4 (Frequency Band: theta, alpha, beta, gamma) mixed factors ANOVA with 

repeated measures on the latter variable was conducted on participant’s emotional network 

subnetwork modularity variables, emotional network select network modularity variables, 

semantic memory network variables, and semantic memory network select network modularity 

variables.   

Emotional Network Subnetwork Modularity 

Analyses on the emotional network subnetwork modularity to hits revealed a main effect 

for frequency band, F (3, 78)=4.632, p=.005, η2=.151. A marginal interaction between feedback 

type and frequency band was also apparent, F (1, 80)=3.470, p=.066, η2=.042. There was also an 

interaction between feedback type, frequency band, condition, and gender F (3, 78) =2.727, p = 

.050, η2=.095. Simple effects analyses indicated that emotional network subnetwork modularity 

was greatest in the alpha (p=.003) and beta (p=.017) frequency bands to all feedback in 

comparison to the theta frequency band and that the emotional network subnetwork modularity 

was lowest in the theta frequency band in comparison to the other frequency bands (p’s<.05). 

Specifically, for positive feedback, emotional network subnetwork modularity was greatest in the 

alpha and beta frequency bands in comparison to the theta frequency band (p’s<.05). For 

negative feedback the emotional network subnetwork modularity was greatest in the alpha 

frequency band in comparison to theta and beta frequency bands (p’s <.18).   

Analyses on the emotion network subnetwork modularity to false alarms revealed a main 

effect for frequency band, F (3, 133)=15.704, p<.01, η2=.262.  Simple effects indicated that 

emotion network subnetwork modularity to all false alarms was greatest in the alpha, beta, and 
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gamma frequency bands in comparison to theta frequency band (p’s < .001). No other effects 

were significant (p’s>.07). 

Analyses on the emotion network subnetwork modularity to misses revealed a main 

effect for frequency band, F (3, 116)=4.333, p=.006, η2=.101, indicating that emotion network 

Subnetwork Modularity to all misses was greatest in the alpha, beta, and gamma frequency bands 

in comparison to theta (p’s<.05). No other effects were significant (p’s>.10). 

Analyses on the emotion network subnetwork modularity to correct rejections revealed a 

main effect for frequency band, F (3, 133)=9.276, p<.001, η2=.173. A significant interaction 

between feedback type and frequency band was also found, F (3, 133)=3.741, p=.013, η2=.078. 

Simple effects revealed that subnetwork modularity to correct rejections in the gamma and alpha 

was greater than the theta frequency band (p<.05).  Subnetwork modularity to correct rejections 

was also greater in the gamma frequency band in comparison to the theta frequency band 

(p<.001). No other effects were significant (p’s>.244). 

Emotion Network Select Network Modularity 

Analyses on the emotion network select network modularity to hits revealed a main effect 

for frequency band F (3, 78)=10.491, p<.001, η2=.287 Simple effects indicated that emotion 

network select network modularity was greatest in the alpha, beta, and gamma frequency bands 

in comparison to the theta frequency band (p’s<.001). No other effects were significant (p’s>.09) 

Analyses on the emotion network select network modularity to false alarms revealed a 

main effect for frequency band, F (3, 133)=47.932, p<.001, η2=.520.  An interaction between 

feedback type, frequency, and gender was also shown, F(3, 133)=2.847, p = .040, η2=.060.  

Simple effects indicated that emotion network select network modularity was greatest in the 

alpha, beta, and gamma frequency bands to all feedback false alarms in comparison to the theta 
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frequency band (p’s<.001).  Specifically in the gamma frequency band, select network 

modularity to false alarms was greater to negative feedback than positive feedback in the PST 

condition (p=.017). No other effects were significant (p’s>.09). 

Analyses on the emotion network select network modularity to misses revealed a main 

effect for frequency band F (3, 116)=18.528, p<.001, η2=.324,.  An interaction was found 

between feedback type, condition, and frequency band F (3, 116)=3.449, p<.019, η2=.082.  

Simple effects indicated that emotion network select network modularity was greatest in the 

alpha, beta, and gamma frequency bands to misses in comparison to theta (p’s<.001).  

Specifically for positive feedback in the DMT condition, select network modularity was greatest 

in the alpha, beta, and gamma frequency bands in comparison to theta (p’s<.001).  In the PST 

condition select network modularity to positive feedback was greatest in the alpha and beta 

frequency bands in comparison to theta (p’s<.05). For negative feedback in the DMT condition, 

select network modularity was greatest in the alpha, beta, and gamma frequency bands in 

comparison to theta (p’s<.05).  In the PST condition select network modularity to negative 

feedback was greatest in the alpha, beta and gamma frequency bands as well in comparison to 

theta (p’s<.001).  No other effects were significant (p’s>.09). 

Analyses on the emotion network select network modularity to correct rejections revealed 

a main effect for frequency band F (3, 133)=57.738, p<.001, η2=.566.  Simple effects revealed 

that select network modularity to correct rejections was greatest in the alpha and gamma 

frequency band in comparison to theta (p’s<.01).  select network modularity in the beta band was 

also greater in comparison to the alpha frequency band (p=.002).  In comparison to the gamma 

frequency band, select network modularity in the beta frequency band was also greater (p<.001). 

No other effects were significant (p’s>.23). 
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Semantic Memory Network Subnetwork Modularity 

Analyses on the semantic memory network subnetwork modularity to hits revealed no 

significant effects (p’s>.08). 

Analyses on the semantic memory network subnetwork modularity to false alarms 

revealed a main effect for frequency F (3, 133)=94.196, p<.001, η2=.680.  An interaction 

between feedback type and frequency band was also apparent, F(3, 133)=3.500, p=.017, η2=.073.  

Simple effects indicated that semantic memory subnetwork modularity was greatest in the alpha, 

beta, and gamma frequency bands in comparison to the theta frequency band (p’s<.001). 

Semantic memory network subnetwork modularity was also greater in the alpha frequency band 

in comparison to gamma (p<.001), and in the beta frequency band in comparison to gamma 

(p<.001). In the theta frequency band specifically subnetwork modularity was greater for 

negative feedback in comparison to positive feedback (p=.005). No other effects were significant 

(p’s>.21). 

Analyses on the semantic memory network subnetwork modularity to misses revealed a 

main effect for frequency F (3, 116)=5.675, p=.001, η2=.128. An interaction between frequency 

band, condition, and gender was found, F(3,116)= 3.147, p=.028 η2=.075).  Simple effects 

indicated that indicating that semantic memory network subnetwork modularity was greatest in 

the alpha, beta, and gamma frequency bands to misses in comparison to the theta frequency band 

(p’s<.01). Specifically in the gamma frequency band for negative feedback misses, semantic 

memory subnetwork modularity was greater in the DMT condition than the PST condition 

(p=.001). No other effects were significant (p’s>.12). 

Analyses on the semantic memory network subnetwork modularity to correct rejections 

revealed a main effect for frequency F(3, 133)=169.154, p<.001, η2=.792.  Simple effects 
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revealed that semantic memory network subnetwork modularity to correct rejections was highest 

in the beta frequency band in comparison to all other frequency bands(p’s<.05).  Semantic 

memory network subnetwork modularity was also lowest in the theta frequency band in 

comparison to all the other frequency bands (p’s<.001).  Semantic memory network subnetwork 

modularity to correct rejections was also higher in alpha in comparison to the gamma frequency 

band (p<.001).  No other effects were significant (p’s>.14). 

Semantic Memory Network Select Network Modularity 

Analyses on the semantic memory network select network modularity to hits revealed a 

main effect for feedback type, F (1, 80)=10.510, p=.002, η2=.116, An  interaction was found 

between frequency band and gender, F(3, 78)=2.775, p=.047, η2=.096.  An interaction was found 

between feedback type and frequency, F(3,78), p=.036, η2=.103.  A final three way interaction 

between feedback type, frequency band, and condition was also found F(3,78)=2.767, p=.047, 

η2=.096.  Simple effects revealed that semantic memory network select network modularity to 

hits was greater to negative feedback than positive feedback (p=.002).  In comparison to the theta 

frequency band, semantic memory network select network modularity to hits was greater in the 

beta frequency band (p=.049.  For females specifically, semantic memory network select 

network modularity to hits was greater in the alpha and beta frequency bands in comparison to 

the theta frequency band (p’s<.05).  For males, select network modularity was greater in the beta 

frequency band than the alpha frequency band (p=.048).  For alpha, beta and gamma frequency 

bands select network modularity was higher for negative feedback than positive feedback 

(p’s<.05).  In the PST condition in the beta frequency band select network modularity was higher 

for negative feedback in comparison to positive feedback (p=.001).  For beta and gamma 
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frequency bands, select network modularity was higher for negative feedback than positive 

feedback (p’s<.05).  No other effects were significant (p’s>.23). 

Analyses on the semantic memory network select network modularity to false alarms 

revealed a main effect for frequency F(3, 133)=9.447, p<.01, η2=.176, indicating that semantic 

memory network subnetwork modularity was greatest in the alpha, beta, and gamma frequency 

bands to false alarms in comparison to the theta frequency band (p’s<.001).  No other effects 

were significant (p’s>.07). 

Analyses on the semantic memory network select network modularity to misses revealed 

a main effect for frequency F (3, 116)=5.515, p=.001, η2=.125.  An interaction between 

frequency band, condition, and feedback type was found (F(3,116)=3.518, p=.017, η2=.083).  

Simple effects revealed that semantic memory network select network modularity was greatest in 

the alpha, beta, and gamma frequency bands to misses in comparison to the theta frequency band 

(p’s<.05). In the theta frequency band specifically, select network modularity was greater for 

negative feedback than positive feedback in the PST condition (p=.036).  In the beta frequency 

band select network modularity to misses was greater for positive feedback in the DMT 

condition (p=.046). No other effects were significant (p’s>.11). 

Analyses on the semantic memory network select network modularity to correct 

rejections revealed a main effect for frequency band F(3, 133)=17.133, p<.001, η2=.279.  An 

interaction between feedback type and condition was also found F(1, 135)=5.145, p=.025, 

η2=..037.  Simple effect revealed that select network modularity was greatest in alpha, beta, and 

gamma frequency bands in comparison to theta (P,.01).  In comparison to gamma, the SM in the 

beta and alpha frequency bands were also higher (p’s<.001).    For positive feedback, select 
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network modularity was also greater in the DMT condition in comparison to the PST condition 

(p=.05). No other effects were significant (p’s>.14). 

Additional double moderated mediation results  

The results from our double moderated mediation revealed that when utilizing startle 

responses to negative feedback as a predictor, emotion network connectivity measured by 

Subnetwork modularity in the beta frequency band in response to negative hit memory trials as 

the mediator, Dprime for negative fonts as the outcome variable, and condition and gender as the 

two moderator variables, an indirect pathway was significant for women in the DMT condition. 

We found another significant indirect pathway for negative feedback correct rejection trials in 

the theta and alpha frequency bands as well.  Other double moderated meditation models that 

included other negative and positive font related variables, emotion network connectivity 

measured by subnetwork modularity on trials in the memory test associated with hits, misses, 

false alarms and correct rejections of negative and positive feedback were not found to be 

significant (Tables, 1, 2, 3, and 4). In addition to this, we tested these 32 models using select 

network modularity of the emotion network and found no significant indirect effects between the 

startle response and DPrime (Tables 5, 6, 7, and 8). 

Additional double moderated regression results 

The results from our double moderated regression suggested that men encoded negative 

feedback more accurately to the extent they exhibited greater connectivity within the semantic 

network using select network modularity in the gamma band during trials in which they 

accurately identified previously seen fonts associated with negative feedback.  We tested this 

model using both negative and positive feedback variables and semantic memory network 

connectivity on trials in the memory test associated with hits, misses, false alarms, and correct 
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rejections of negative and positive feedback in all frequency bands (32 models).  These models 

revealed that our main finding was also seen with men in the control condition in the beta 

frequency band (b=13.8953 95% CI [1.2088, 26.5818]). Other effects were found with correct 

rejections. DMT men could correctly recall negative feedback they had seen before more 

accurately to the extent they exhibited greater connectivity within the semantic network (select 

network modularity) in the theta frequency band during trials in which they accurately rejected 

novel fonts associated with negative feedback (b=20.2828, 95%CI[1.9267,38.6388]).  This exact 

relationship was also found with DMT men in the gamma frequency band (b=16.5945, 

95%CI[1.9509,31.2381]).    PST men had the opposite effect, they could not accurately recall 

negative feedback to the extent they exhibited this connectivity to correct reject trials to negative 

feedback in the theta frequency band (b=16.6976, 95%CI[-31.8418, -1.5535]).  

Regarding positive feedback, DMT women also demonstrated a few relationships. DMT 

women could not accurately recall positive feedback they had seen before to the extent they 

exhibited greater connectivity within the semantic network using select network modularity in 

the alpha band during trials in which they accurately rejected fonts associated with positive 

feedback they had not seen before (b=-18.6873, 95%CI[-36.8257, -.5490]).  This exact 

relationship was also observed in the gamma frequency band (b=-19.7003, 95%CI[-35.9866, -

3.4139]).  This suggests that women could recall what positive feedback they saw less accurately 

to the extent that they exhibited greater connectivity within the semantic network in these 

frequency bands during trials associated with positive lures. No other indirect effects were 

significant (Tables 9-16).   

Semantic Memory Encoding of Negative Feedback Enhances Math Performance for Males.  
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The following analyses excluded the same participants excluded for basic memory and 

startle analyses. To determine whether there was a link between semantic memory encoding for 

negative feedback and performance on the font math task, a double moderation was performed.  

We tested for this by deriving unstandardized regression coefficients and 95% bias-corrected 

confidence intervals (CIs) from 10,000 bootstrap estimates (Hayes, 2013; model 2). 95% CIs 

were considered significant if the confidence interval did not contain zero (Cumming, 2008).  

We tested separate models for semantic memory network connectivity to positive and negative 

feedback (subnetwork and select network modularity values) in each frequency band (16 models 

total, Tables 17 & 18). 

These analyses revealed a positive relationship for DMT men, b=3.4981, 95%CI [.1281, 

6.8680], and PST men, b=5.0802, 95%CI [1.3569, 8.8035], in the theta frequency band.  For 

men, the more semantic memory network connectivity (Subnetwork modularity) they had during 

negative feedback encoding the better they performed on the font task overall. This relationship 

was not present for women in either condition (p’s>.40). Using select network modularity to 

measure semantic memory network connectivity to negative feedback DMT women in the theta 

frequency band showed a negative relationship between semantic memory encoding to negative 

feedback and performance, b=-3.9709, 95%CI[-7.8572, -.0846].  In other words, the more they 

encoded negative feedback through a semantic memory process the worse they performed. 

mirrored our findings with subnetwork modularity above. This relationship was also found with 

positive feedback in the beta frequency band for DMT women, b=-5.8660, 95%CI[-9.5849, -

2.1417]. No other relationships were found. This suggests that semantic memory network 

connectivity to negative feedback may modulate performance in different ways for men and 
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women in different contexts, having an overall positive effect for men and an overall negative 

effect for women.  

Supplementary tables: 

Table 1: Emotion Network Subnetwork Modularity Models to Hits 
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Table 2: Emotion Network Subnetwork Modularity Models to Misses 
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Table 3: Emotion Network Subnetwork Modularity Models to False Alarms 
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Table 4: Emotion Network Subnetwork Modularity Models to Correct Rejections 
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Table 5: Emotion Network Select Network Modularity Models to Hits 
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Table 6: Emotion Network Select Network Modularity Models to Misses 
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Table 7: Emotion Network Select Network Modularity Models to False Alarms 
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Table 8: Emotion Network Select Network Modularity Models to Correct Rejections 
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Table 9: Semantic Network Select Network Modularity to Hits 
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Table 10: Semantic Network Select Network Modularity to Misses 
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Table 11: Semantic Network Select Network Modularity to False Alarms 
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Table 12: Semantic Network Select Network Modularity to Correct Rejections 
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Table 13: Semantic Network Subnetwork Modularity to Hits 
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Table 14: Semantic Network Subnetwork Modularity to Misses 
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Table 15: Semantic Network Subnetwork Modularity to False Alarms 
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Table 16: Semantic Network Subnetwork Modularity to Correct Rejections 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 17: Semantic memory connectivity to negative feedback predicts performance 
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Table 18: Semantic memory connectivity to positive feedback predicts performance 
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Supplementary Descriptive Statistics:  
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Table 19: Semantic Memory Subnetwork Modularity to Negative Misses 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 20: Semantic Memory Select Network Modularity to Negative Misses 
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Table 21: Semantic Memory Subnetwork Modularity to Negative False Alarms:  
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Table 22: Semantic Memory Select Network Modularity to Negative False Alarms 
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Table 23: Semantic Memory Subnetwork Modularity to Negative Correct Rejections 

http://mc.manuscriptcentral.com/scan



Supplementary Results 34 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 24: Semantic Memory Select Network Modularity to Negative Correct Rejections 

http://mc.manuscriptcentral.com/scan



Supplementary Results 35 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 25: Semantic Memory Subnetwork Modularity to Positive Hits 
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Table 26: Semantic Memory Select Network Modularity to Positive Hits 
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Table 27: Semantic Network Subnetwork Modularity to Positive False Alarms 
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Table 28: Semantic Network Select Network Modularity to Positive False Alarms 
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Table 29: Semantic Network Subnetwork Modularity to Positive Correct Rejections 
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Table 30: Semantic Network Select Network Modularity to Positive Correct Rejections 
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Table 31: Emotion Network Subnetwork Modularity to Negative False Alarms  
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Table 32: Emotion Network Select Network Modularity to Negative False Alarms  
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Table 33: Emotion Network Subnetwork Modularity to Negative Correct Rejections  
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Table 34: Emotion Network Select Network Modularity to Negative Correct Rejections  
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Table 35: Emotion Network Subnetwork Modularity to Negative Misses  

http://mc.manuscriptcentral.com/scan



Supplementary Results 46 
 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 36: Emotion Network Select Network Modularity to Negative Misses  
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Table 37: Emotion Network Subnetwork Modularity to Positive Hits 
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Table 38: Emotion Network Select Network Modularity to Positive Hits 
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Table 39: Emotion Network Subnetwork Modularity to Positive False Alarms 
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Table 40: Emotion Network Select Network Modularity to Positive False Alarms 
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Table 41: Emotion Network Subnetwork Modularity to Positive Correct Rejections  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://mc.manuscriptcentral.com/scan



Supplementary Results 53 
 

Table 42: Emotion Network Select Network Modularity to Positive Correct Rejections 
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Table 43: Emotion Network Subnetwork Modularity to Positive Misses  
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Table 44: Emotion Network Select Network Modularity to Positive Misses  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://mc.manuscriptcentral.com/scan



Supplementary Results 56 
 

Table 45: Summary of Correlations between Emotion and Semantic Memory Network Select 
Network Modularity for Positive Correct Rejections  
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Table 46: Summary of Correlations between Emotion and Semantic Memory Network 
Subnetwork Modularity for Positive Correct Rejections  
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Table 47: Summary of Correlations between Emotion and Semantic Memory Network Select 
Network Modularity for Negative Correct Rejections  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://mc.manuscriptcentral.com/scan



Supplementary Results 59 
 

Table 48: Summary of Correlations between Emotion and Semantic Memory Network 
Subnetwork Modularity for Negative Correct Rejections  
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Table 49: Summary of Correlations between Emotion and Semantic Memory Network Select 
Network Modularity for Positive False Alarms  
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Table 50: Summary of Correlations between Emotion and Semantic Memory Network 
Subnetwork Modularity for Positive False Alarms  
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Table 51: Summary of Correlations between Emotion and Semantic Memory Network Select 
Network Modularity for Negative False Alarms  
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Table 52: Summary of Correlations between Emotion and Semantic Memory Network 
Subnetwork Modularity for Negative False Alarms  
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Table 53: Summary of Correlations between Emotion and Semantic Memory Network Select 
Network Modularity for Positive Misses  
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Table 54: Summary of Correlations between Emotion and Semantic Memory Network 
Subnetwork Modularity for Positive Misses  
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Table 55: Summary of Correlations between Emotion and Semantic Memory Network Select 
Network Modularity for Negative Misses  
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Table 56: Summary of Correlations between Emotion and Semantic Memory Network 
Subnetwork Modularity for Negative Misses  
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Table 57: Summary of Correlations between Emotion and Semantic Memory Network Select 
Network Modularity for Positive Hits  
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Table 58: Summary of Correlations between Emotion and Semantic Memory Network 
Subnetwork Modularity for Positive Hits  
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Table 59: Summary of Correlations between Emotion and Semantic Memory Network Select 
Network Modularity for Negative Hits  
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Table 60: Summary of Correlations between Emotion and Semantic Memory Network 
Subnetwork Modularity for Negative Hits  
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Table. 61 Descriptive Statistics for the Math Feedback task as a function of Problem Type.  
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