Supplementary Material
A. [bookmark: _Stroop_and_Flanker]Instructions 
Stroop task instructions
The literal instructions that were used in the two-response Stroop task stated the following: 
“Welcome to the experiment! This experiment will take about 30 minutes to complete and it demands your full attention. You can only do this experiment once. Click on Next to start. Please read these instructions carefully! In this task you will be presented with words, one after the other, to the centre of the screen, and you need to respond to the colour that each word is presented in. Press: d for red; f for blue; j for green; k for yellow. You can see an example of the words below. In this example you would have to press f for blue.”

The word “blue” written in blue ink colour was displayed on screen. 

“We are going to start with a couple of practice problems to familiarise you with the buttons. 
In this practice you will only be presented with colours, not words. First, a fixation cross will appear. Then a colour will appear and you will need to click on the corresponding button. Please respond as fast and as accurately as possible (try to answer as fast as you can while not making mistakes). After you respond, you will be given feedback for your responses. Once you click on the button, you will be automatically taken to the next page. Remember: Press d for red; f for blue; j for green; k for yellow. Prepare yourself by holding the middle and index fingers of your left hand on the "d" and "f" keys and the middle and index fingers of your right hand over the "j" and "k" keys, like it is shown below. Press SPACE to start the practice”

“This is the end of this practice. Now you are going to practice with the words. You need to respond to the colour that each word is presented in. Please respond as fast and as accurately as possible (try to answer as fast as you can while not making mistakes). You will be given feedback for your responses.  Remember: Press d for red; f for blue; j for green; k for yellow
Prepare yourself by holding the middle and index fingers of your left hand on the "d" and "f" keys and the middle and index fingers of your right hand over the "j" and "k" keys, like it is shown below. In the actual experiment, sometimes the ink color in which the word appears will not match with the word. For example, the following word could appear:”

The word “green” written in yellow ink was displayed on screen. 

“Here the word "green" is written in yellow. We ask you to always respond to the color of the word. So in this example you would need to press the button ‘k’ for ‘yellow’. We will let you practice a couple of these now. You will get feedback for your responses. Press d for red; f for blue; j for green; k for yellow. Prepare yourself by holding the middle and index fingers of your left hand on the "d" and "f" keys and the middle and index fingers of your right hand over the "j" and "k" keys, like it is shown below. Press SPACE when you are ready to start the practice.”

“This is the end of this practice. In the actual task, you will give two responses to each word. First, we want to know what your initial, intuitive response to the colour of each word is and afterwards we want to see how you respond after you have thought about the colour of each word for some more time. So, for the first response you need to give the very first answer that comes to mind. You don't need to think about it. Just give the first answer that intuitively comes to mind as quickly as possible. To make sure that you answer as fast as possible, a time limit is set for the first response, which is going to be 750 milliseconds (that's less than a second!). Please make sure to answer before the deadline passes. In the next part, you are going to watch an initial trial to get a feel of the deadline. Press Next to see the trial.”

“This is how fast the word is going to be presented! You need to give a response within this time. You are now going to practice this with some words. First, a fixation cross will appear. Then the word will appear and you will need to click on the button that corresponds to the colour of the word. As we mentioned before, we are first interested in your initial, intuitive response. Next, the word will be presented again and you can take all the time you want to actively reflect on your choice. Once you have made up your mind you enter your final response. After you click on the button, you will be automatically taken to the next page. From here on we will no longer tell you whether the color you picked was correct or not. We will let you know whenever you responded too slowly and missed the deadline. Remember: Press d for red; f for blue; j for green; k for yellow. Prepare yourself by holding the middle and index fingers of your left hand on the "d" and "f" keys and the middle and index fingers of your right hand over the "j" and "k" keys, like it is shown below. Press SPACE to start the practice.”

“This is the end of this practice. In the actual task, you will also need to memorise six numbers while you respond to the words. The numbers will be displayed for 2 seconds and then you will view one number with a question mark. You have to press 'd' for yes, the number was part of the set, or press 'k' for no, the number was not part of the set. There is no deadline for your response. You will get feedback after each response. To better understand this, you will first practise with five sets of numbers without the words. You should prepare yourself by holding the index finger of your left hand on the "d" key and the index finger of your right hand over the "k" key. Press SPACE to begin.”

“In the actual task  you will need to memorise the numbers while you respond to the words. The numbers will be  briefly presented before each word. We know that it is not always easy to memorise the numbers while you are also thinking about the words. The most important thing is to correctly memorise the numbers. First, try to concentrate on the memorisation task, and then try to solve the colour-word task. The memorization will only be required for your  first, intuitive response. For your final response you can take as much time as you want without having to memorize the pattern. You can practice this in this practice round. Remember: Press d for red; f for blue; j for green; k for yellow. Prepare yourself by holding the middle and index fingers of your left hand on the "d" and "f" keys and the middle and index fingers of your right hand over the "j" and "k" keys, like it is shown below. Press SPACE to continue to the practice”

“This is the end of all practice rounds! Now you will begin with the task. In the colour-word task there will be a total of 128 trials grouped in 3 blocks. After each block you can take a short break. Within each block one trial will be presented immediately after the other and you should not pause between them. In total the 3 blocks will take approximately 15 minutes. Please make sure to stay maximally focused throughout the study. Remember: Press d for red; f for blue; j for green; k for yellow. Prepare yourself by holding the middle and index fingers of your left hand on the "d" and "f" keys and the middle and index fingers of your right hand over the "j" and "k" keys, like it is shown below. Press SPACE when you’re ready to start with the first block”

“BREAK You just finished the first block! There are two blocks remaining. Feel free to take a short break. Before you start remember: Press d for red; f for blue;  j for green; k for yellow. Prepare yourself by placing the middle and index fingers of your left hand on the ‘d’ and ‘f’ keys and the middle and index fingers of your right hand over the ‘j’ and "k" keys, like it is shown below. Press SPACE when you are ready to continue to the next block.”

Flanker task instructions
The literal instructions that were used in the two-response Flanker task stated the following: 
“Welcome to the experiment!
This experiment will take about 24 minutes to complete and it demands your full attention. You can only do this experiment once. Click on Next to start. Please read these instructions carefully! In this task you will be presented with an arrow at the center of the screen, which will look like the arrows that are shown below.” 

Two arrows, one pointing to the left and one to the right, were displayed on the screen. 

“Your task will be to press the button that matches the direction the arrow is pointing to. Click on Next to continue. Press F if the central arrow is pointing Left. Press the correct key to continue. Press J if the arrow is pointing Right. Press the correct key to continue” 

Two rows of five arrows were displayed on the screen, one after the other. 

“The central arrow will always be presented along with four other arrows as it is shown below. Your task is to identify the direction of the CENTRAL arrow. Ignore the peripheral arrows. Remember: Press F if the central arrow is pointing Left. Press J if the central arrow is pointing Right. Click on Next to continue.”

“We are going to start with 6 practice trials to familiarise you with the buttons. First, a fixation cross will appear. Then five arrows will appear and you should identify the direction of the CENTRAL arrow by clicking on the corresponding button.  Remember: Press F if the central arrow is pointing Left. Press J if the central arrow is pointing Right. You should prepare yourself by holding the index finger of your left hand on the F key and the index finger of your right hand on the J key. After you respond, you will be given feedback for your responses. Once you click on a key, you will be automatically taken to the next trial. Press SPACE to start the practice.” 

“This is the end of this practice. In the actual task, you will give two responses to each trial. First, we want to know what your initial, intuitive response to the direction of the central arrow is and afterwards we want to see how you respond after you have thought about it for some more time. So, for the first response you need to give the very first answer that comes to mind. You don't need to think about it. Just give the first answer that intuitively comes to mind as quickly as possible. To make sure that you answer as fast as possible, a time limit is set for the first response, which is going to be 420 milliseconds (that's less than half a second!). Please make sure to answer before the deadline passes. In the next part, you are going to watch an initial trial to get a feel of the deadline. Press Next to see the trial.”

After a fixation cross was shown, a row of five arrows was displayed on the screen. 

“This is how fast the word is going to be presented! You need to give a response within this time. You are now going to practice this with some trials. First, a fixation cross will appear. Then the arrows will appear and you will need to click on the button that corresponds to the direction of the central arrow. As we mentioned before, we are first interested in your initial, intuitive response. Next, you will see the reminder “Please give your final response”. The same arrows will be presented again and you can take all the time you want to actively reflect on the direction of the central arrow. Once you have made up your mind you can enter your final response. After you click on the key, you will be automatically taken to the next trial. We will no longer tell you whether the direction you picked was correct or not. We will only let you know whenever you responded too slowly and missed the deadline. Remember: Press F if the central arrow is pointing Left. Press J if the central arrow is pointing Right. You should prepare yourself by holding the index finger of your left hand on the F key and the index finger of your right hand on the J key. Press SPACE to start this practice session.”

[bookmark: _Hlk125452871]“This is the end of this practice. In the actual task, you will also need to memorise six numbers while you view the arrows. The numbers will be displayed for 2 seconds and then you will view one number with a question mark. You have to press F for yes, the number was part of the set, or press J for no, the number was not part of the set. There is no deadline for your response. You will get feedback after each response. To better understand this, you will first practise with five sets of numbers without the arrows. You should prepare yourself by holding the index finger of your left hand on the F key and the index finger of your right hand over the J key. Press SPACE to begin.”

“In the actual task you will need to memorise the numbers while you respond to the direction of the central arrow. The numbers will be briefly presented before the arrows. We know that it is not always easy to memorise the numbers while you are also thinking about the direction of the central arrow. The most important thing is to correctly memorise the numbers. First, try to concentrate on the memorisation task, and then try to solve the arrow task. The memorization will only be required for your first, intuitive response. For your final response you can take as much time as you want without having to memorize the pattern. You can practice this in this practice round.”

“This is the end of all practice rounds! Now you will begin with the task. There will be a total of 128 trials grouped in 3 blocks. After each block you can take a short break. Within each block one trial will be presented immediately after the other and you should not pause between them. In total the 3 blocks will take approximately 18 minutes. Please make sure to stay maximally focused throughout the study. Remember: Press F if the central arrow is pointing Left. Press J if the central arrow is pointing Right. You should prepare yourself by holding the index finger of your left hand on the F key and the index finger of your right hand over the J key. Press SPACE when you’re ready to start with the first block.” 

“BREAK You just finished the first block! There are two blocks remaining. Feel free to take a short break. Before you start remember: Press F if the central arrow is pointing Left. Press J if the central arrow is pointing Right. You should prepare yourself by holding the index finger of your left hand on the F key and the index finger of your right hand over the J key. Press SPACE when you are ready to continue to the next block.”

























B. [bookmark: _Guessing__index][bookmark: _Reaction_times_1][bookmark: _Reaction_times]Reaction times 
Table S1. 
Mean (SD) of reaction times in Study 1 (Stroop task), Study 2 (Flanker task) and Study 3 (Stroop task) as a function of congruency status (congruent; incongruent), Response stage (initial response; final response) and response accuracy (correct; incorrect; overall). Reaction times are expressed in milliseconds. The first column (“Overall”) refers to both correct and incorrect trials combined. 
	
	
	Overall
	Correct
	Incorrect

	
	
	Incongruent
	Congruent
	Incongruent
	Congruent
	Incongruent
	Congruent

	Study 1
	Initial
	581 (55)
	542 (104)
	577 (56)
	557 (65)
	586 (66)
	532 (133)

	
	Final
	982 (744)
	890 (873)
	1019 (890)
	895 (884)
	942 (786)
	769 (463)

	Study 2
	Initial
	315 (44)
	306 (58)
	316 (48)
	315 (56)
	301 (43)
	253 (66)

	
	Final
	543 (260)
	515 (225)
	529 (210)
	516 (225)
	484 (331)
	420 (181)

	Study 3
	Initial
	580 (53)
	545 (53)
	576 (54)
	547 (48)
	592 (72)
	542 (89)

	
	Final
	1096 (2536)
	764 (640)
	1078 (2524)
	 765 (669)
	1166 (2709)
	831 (523)



















C. [bookmark: _Inclusion_of_all]Inclusion of all trials 
Table S2. 
Direction of change proportions (%) by Congruency status (congruent; incongruent) in Study 1 (Stroop task), Study 2 (Flanker task) and Study 3 (Stroop task) including all missed load and missed deadline trials. All missed deadline trials were coded as “0” (i.e., incorrect response). 
	
	
	“00”
	“01”
	“10”
	“11”

	Study 1
	Incongruent
	10.5
	47.2
	1.1
	41.2

	
	Congruent
	2.8
	35.3
	1.2
	60.7

	Study 2
	Incongruent
	7.2
	52.3
	1.3
	39.2

	
	Congruent
	1.2
	41.3
	0.4
	57.2

	Study 3
	Incongruent
	8.7
	46.2
	1.9
	43.2

	
	Congruent
	2.5
	32.2
	1.7
	63.7


Note. “00” = incorrect initial and incorrect final response; “01” = incorrect initial and correct final response; “10” = correct initial and incorrect final response; “11” = correct final and correct initial response.















D. [bookmark: _Stroop_results_of][bookmark: _Stroop_task_results]Stroop task results of Study 3
Accuracy
As Figure S1A shows, we replicated the key pattern of results that we observed in Study 1. When participants were allowed to deliberate, they typically managed to solve incongruent trials correctly, but they still performed better on congruent compared to incongruent trials. The mean accuracy for the initial responses of the congruent trials was 79.8% (SD = 18.2%) and differed from 25% chance (t(140) = 35.87, p < .001). The mean accuracy for the initial responses of the critical incongruent trials was 63.6% (SD = 24.3%) and also differed from 25% chance (t(138) = 18.67, p < .001). This suggests that even when participants were forced to rely on intuitive, automatic processing, they were often able to produce correct responses. To see if there was an effect of the response stage (initial; final) and the congruency status (congruent; incongruent) on the accuracy of the Stroop responses, a two-way within-subjects ANOVA was conducted. As Figure S1A shows, the accuracy for congruent trials was higher than for incongruent trials (F(1, 137) = 70.41, p < .001, η²g = 0.103) and the accuracy at the final stage was higher than at the initial stage (F(1, 137) = 275.40, p < .001, η²g = 0.287), indicating that accuracy improved after deliberation. Finally, the difference between initial and final accuracy was higher for incongruent compared to congruent trials, as indicated by the response stage by congruency interaction (F(1, 137) = 60.93, p < .001, η²g = 0.287). 
[image: A picture containing text, screenshot, diagram, rectangle
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Figure S1. Accuracy and Direction of Change in the Stroop task of Study 3. A) Response accuracy at incongruent and congruent trials as a function of response stage.  B) Proportion of each direction of change category in incongruent and congruent trials. The error bars represent the Standard Error of the Mean. “00” = incorrect initial and incorrect final response; “01” = incorrect initial and correct final response; “10” = correct initial and incorrect final response; “11” = correct final and correct initial response.
Stability index 
The average stability index for the initial responses of the critical, incongruent trials was 74.2% (SD = 13.8%). If initial responding was prone to systematic guessing, we would expect more inconsistency in participants’ initial responses across trials. 
Direction of change
To get a more precise picture of how participants changed their responses after deliberation we conducted a direction of change analysis (Bago & De Neys, 2017, 2019a). The proportions of each direction of change were very similar to those of Study 1. As Figure S1B shows, the vast majority of the critical, incongruent trials had a “11” pattern (60.9%). The high “11” proportion was accompanied by a low “00” proportion (5.8%), and “10” proportion (2.7%). More importantly, the proportion of “11” trials was higher than that of the “01” trials (30.7%). The non-correction rate (i.e., proportion 11/11+01) reached 66.5%. This confirms the results of Study 1 and indicates that, in most correct final trials, the correct response was already generated when deliberate control was minimized.
As Figure S1B shows, and as it was expected, a similar pattern was observed for congruent trials. In most trials, correct responses were intuitively generated and the non-correction rate reached 81.3%. 
[bookmark: _Reaction_Times_2]Reaction Times
The average reaction time at the initial response stage was 545 ms (SD = 53 ms) for the congruent trials, and 580 ms (SD = 53 ms) for the incongruent trials. Participants spent longer on the final response stage, with an average of 764 ms (SD = 640 ms) at congruent trials and 1096 ms (SD = 2536 ms) at incongruent trials. Supplementary Material section B gives a full overview of reaction times according to response accuracy.
Exploratory analysis 
To make maximally sure that participants did not deliberate during the initial response stage, we excluded a considerable amount of trials. As mentioned in Study 1, this could have artificially boosted the critical non-correction rate. To examine this possibility, we re-ran the direction of change analysis while including all missed load and missed deadline trials. As in Study 1, we opted for the strongest possible test and coded the accuracy of all missed deadline trials as “0” (i.e.,  incorrect). In the missed load trials both initial and final responses were recorded. The analysis, as reported in Supplementary Material section C, pointed to a higher proportion of “01” incongruent trials (46.2%), but the proportion of  “11” (43.2%) responses and the non-correction rate remained high (48.3%). As in Study 1, even in this extremely conservative analysis, correct incongruent responses were still generated intuitively about half of the time.
To summarize, regarding the Stroop task, the results of Study 3 replicated those of Study 1, with a much larger sample. This confirms the main finding of Study 1: even when deliberate control is minimized, participants can typically still provide correct Stroop responses. This suggest that more often than not, correct responding on the Stroop trial seems to be done intuitively in the absence of deliberate controlled correction.



























[bookmark: _Full_cross_tabulation][bookmark: _Full_cross_tabulation_1]
E. Full cross tabulation table of correlation 
Table S3
Pearson's product-moment correlation tests between the proportion of each direction of change (i.e., “00”, “01”, “10”, “00”) of each individual at the Stroop task, and the proportion of each direction of change of that individual at the Reasoning task of Study 3. Correlations are reported both at the composite level and separately for each type of reasoning problem. 
	Direction Reasoning
	Task 
	Direction Stroop

	
	
	00
	01
	10
	11

	
	
	r
	p
	r
	p
	r
	p
	r
	p

	00
	BB
	0.14
	0.157
	−0.23
	0.016
	0.11
	0.251
	0.07
	0.439

	
	BR
	0.19
	0.029
	−0.05
	0.581
	0.13
	0.137
	−0.10
	0.252

	
	SYL
	0.06
	0.521
	−0.04
	0.676
	0.03
	0.743
	−0.01
	0.902

	
	Composite 
	0.17
	0.040
	−0.09
	0.313
	0.12
	0.166
	−0.06
	0.503

	01
	BB
	−0.08
	0.432
	0.20
	0.033
	−0.06
	0.545
	−0.11
	0.276

	
	BR
	−0.08
	0.333
	0.04
	0.622
	−0.11
	0.206
	0.04
	0.675

	
	SYL
	0.12
	0.169
	0.10
	0.260
	−0.07
	0.404
	−0.14
	0.108

	
	Composite 
	−0.55
	0.949
	0.17
	0.044
	−0.12
	0.147
	−0.11
	0.180

	10
	BB
	−0.06
	0.516
	0.09
	0.326
	−0.03
	0.769
	−0.03
	0.760

	
	BR
	−0.07
	0.433
	−0.13
	0.142
	−0.05
	0.598
	0.15
	0.073

	
	SYL
	0.07
	0.439
	0.14
	0.098
	0.19
	0.022
	−0.19
	0.023

	
	Composite 
	−0.02
	0.781
	0.07
	0.427
	0.12
	0.161
	−0.06
	0.457

	11
	BB
	−0.12
	0.227
	0.15
	0.122
	−0.10
	0.291
	−0.02
	0.817

	
	BR
	−0.5
	0.136
	0.06
	0.475
	−0.06
	0.472
	0.04
	0.654

	
	SYL
	−0.13
	0.128
	−0.06
	0.464
	−0.06
	0.449
	0.14
	0.092

	
	Composite 
	−0.18
	0.038
	0.76
	0.930
	−0.12
	0.172
	0.12
	0.149


Note. BB = Bat-and-ball; BR = Base-rates; SYL = Syllogisms; “01” = incorrect initial and correct final response; “00” = incorrect initial and incorrect final response; “10” = correct initial and incorrect final response; “11” = correct final and correct initial response. Significant correlations (p < .05) are in bold. 


F. [bookmark: _Reasoning_confidence]Reasoning confidence 
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Figure S2. Confidence at initial and final responses, at congruent and incongruent trials in the Reasoning task of Study 3, separately for each problem type and for the mean across the three problem types. The error bars represent the Standard Error of the Mean. BB = Bat-and-ball; BR = Base-rates; SYL = Syllogisms; Mean = the mean across the four tasks.
Table S4. 
Mean (SD) of the reported confidence at the initial responses of the Reasoning task of Study 3, as a function of congruency status (Congruent; Incongruent) and problem type (BB; BR; SYL; Mean). 
	
	BB
	BR
	SYL
	Mean

	Incongruent
	77.6 (28.9)
	74.8 (26.4)
	77.3 (25.4)
	76.6 (1.5)

	Congruent
	82.1 (30.2)
	81.4 (26.3)
	79.7 (26.0)
	81.1 (1.2)


Note. BB = Bat-and-ball; BR = Base-rates; SYL = Syllogisms; Mean = the mean across tasks. 

G. [bookmark: _Correlation_results_according]Correlation results according to “11” conflict level
Conflict detection in the Reasoning task of Study 3 was calculated by subtracting the baseline confidence (i.e., the confidence at the correct congruent trials), from the confidence at the incongruent trials (e.g., De Neys et al., 2013; Mevel et al., 2015; Pennycook et al., 2015). The higher the difference between the two, the more conflict is thought to be experienced by the reasoner in the incongruent trials. In sum, high conflict detection is equivalent to low response confidence.
Table S5
Summary statistics of the initial conflict detection at the “11” trials of the Reasoning task (Study 3), separately for the half of  the group that had a high conflict detection at “11” trials (“High half”) and for the half of the group that had a low conflict detection at “11” trials (“Low half”). Negative values point to an overall successful conflict detection. 
	
	N
	Min
	Max
	Median
	Q1
	Q3
	IQR
	Mad
	Mean
	SD
	SE
	CI

	High half
	58
	−100
	-5
	−16.86
	−24.69
	−12.5
	12.19
	9.33
	−21.17
	15.64
	2.05
	4.11

	Low half
	58
	−3.87
	33.33
	0.44
	0
	9.67
	9.67
	3.12
	5.31
	8.84
	1.16
	2.32



Table S6
Correlation tests between the proportion of each direction of change of each individual at the Stroop task (Study 3), and the proportion of each direction of change of that individual at the Reasoning task (Study 3), for the half of the participants that had a high conflict detection at “11” trials. 
	
	BB
	BR
	SYL
	Composite

	
	r
	p
	r
	p
	r
	p
	r
	p

	00
	0.19
	0.226
	0.25
	0.061
	−0.30
	0.841
	0.22
	0.109

	01
	0.34
	0.029
	0.41
	0.002
	0.003
	0.982
	0.35
	0.009

	11
	0.10
	0.524
	0.29
	0.029
	0.23
	0.088
	0.34
	0.010

	10
	−0.06
	0.718
	−0.07
	0.617
	0.33
	0.014
	0.18
	0.185


Note. BB = Bat-and-ball; BR = Base-rates; SYL = Syllogisms; “00” = incorrect initial and incorrect final response; “01” = incorrect initial and correct final response; “10” = correct initial and incorrect final response; “11” = correct final and correct initial response. Significant correlations at the 0.05 level are in bold. Significant correlations at the 0.01 level are in bold and italics. 


Table S7
Correlation tests between the proportion of each direction of change of each individual at the Stroop task (Study 3), and the proportion of each direction of change of that individual at the Reasoning task (Study 3), for the half of the participants that had a low conflict detection at “11” trials.
	
	BB
	BR
	SYL
	Composite

	
	r
	p
	r
	p
	r
	p
	r
	p

	00
	0.15
	0.332
	0.25
	0.053
	0.16
	0.230
	0.25
	0.056

	01
	0.12
	0.450
	−0.17
	0.211
	0.34
	0.009
	0.15
	0.248

	11
	−0.07
	0.664
	−0.13
	0.349
	0.25
	0.060
	0.07
	0.581

	10
	0.05
	0.985
	−0.12
	0.357
	0.07
	0.604
	0.002
	0.985


Note. BB = Bat-and-ball; BR = Base-rates; SYL = Syllogisms; “00” = incorrect initial and incorrect final response; “01” = incorrect initial and correct final response; “10” = correct initial and incorrect final response; “11” = correct final and correct initial response. Significant correlations (p < .05) are in bold.
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