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Supplemental Materials A
Pre-test 1: Explanatory Feedback 
We conducted this pre-test using the modified two-response paradigm used in Experiment 2 to check whether the explanatory feedback can increase the solution rate to the desired level. The feedback offered the correct answer to the problem but also explained why the correct answer was correct and why the incorrect answer was not correct. We assumed that the solution rate and the associated correctness confidence after receiving the feedback would substantially increase compared to the solution rate and the associated correctness confidence before receiving the feedback. We also assumed that the solution rate after receiving the feedback would be indistinguishable from the maximal performance (assuming a small random error).

Method
Participants and Design
We asked 100 participants (77.0% women, 22.0% men and 1.0% other gender; with ages ranging from 19 to 67 years, M = 34.5, SD = 10.9 years) on Prolific to complete cognitive reflection problems presented in a modified two-response paradigm. We used a non-experimental design.
Materials and Procedure
After providing informed consent, the participants answered cognitive reflection problems in two stages. In the first stage, the participants answered 10 numerical and verbal cognitive reflection problems used in Experiment 1 (Frederick, 2005; Sirota et al., 2021; Toplak et al., 2014). The problems were presented as multiple-choice questions featuring two-answer options: the correct response (i.e., the “reflective” answer) and the most common incorrect response (i.e., the “intuitive” answer). The five problems adopted from the Numerical CRT using two-answer options were validated in prior research (Sirota & Juanchich, 2018). The other five problems were adapted to this new answer format from the Verbal Cognitive Reflection Test (Sirota et al., 2021). For instance, the Moses illusion problem (“How many of each animal did Moses put on the ark?”) featured two options: “none” and “two”, which were presented in a random order. For each problem, the participants indicated the level of confidence with their answer (“How confident are you that the answer you have just provided is correct?”) on a 0–100 visual analogue scale (anchored as 0 = totally not sure to 100 = totally sure). 
In the second stage, the participants were unexpectedly asked to answer the same problems again. This time, they received explanatory feedback: they saw their original answer from the first stage, answer feedback stating whether or not the answer was true and an explanation of why the correct response was true. For instance, the participants who initially gave an incorrect answer to the Moses illusion problem (i.e., “two”) received this feedback: “Your original answer was ‘two’. This is incorrect. The correct answer is ‘none’.” They also read this explanation: “Here we explain why Moses put no animals on the ark. According to the biblical story, it was actually Noah, not Moses, who put two of each animal on the ark. Therefore, the correct response is ‘none’. The answer ‘two’ is a common incorrect response that people give when they overlook the fact that the main character here is Moses, not Noah.” The participants who initially answered correctly received this feedback: “Your original answer was ‘none’. This is correct” and read the same explanation of the correct answer. Participants were then asked to indicate whether or not they wanted to change their initial answer and, on a subsequent separate screen, they indicated the level of confidence with their answer (“How confident are you that the answer you have just provided is correct?”) on a 0–100 visual analogue scale (anchored as 0 = totally not sure to 100 = totally sure). Those participants who failed to correct at least one problem were asked why. (“We noticed that at least on one occasion you have not corrected your incorrect answer. Could you please tell us why?”) Finally, the participants answered two socio-demographic questions and were debriefed. 
Results and Discussion
In the first stage of responding, the participants solved, on average, a bit more than half of the problems (M = 0.56, SD = 0.23; Mdn = 0.6). In the second stage, after receiving the explanatory feedback, they solved, on average, almost all of them (M = 0.97, SD = 0.08; Mdn = 1). The solution rate was substantially larger after (vs. before) receiving the explanatory feedback, t(99)= -18.71, p < .001, d = -1.87. It was also not distinguishable from the maximal performance (i.e., 0.97, assuming a random error of 0.03), t(99)= -0.47, p = .636, d = -0.05. The random error (0.03) was determined based on the observation that 3 out of 100 participants mentioned distraction or an answer error as the reason for not correcting their reasoning error. (E.g., the participant with ID 45 explained their reason for not correcting as: “This may be an error and I would have intended to have changed the incorrect answer”.) Similarly, participants’ confidence that they had provided the correct solution increased dramatically, from M = 78.8 (Mdn = 81.8), SD = 14.3 in the first stage to M = 95.9 (Mdn = 99.8), SD = 10.9 in the second stage, t(99)= -10.1, p < .001, d = -1.01. 
In the subsequent problem-level analysis, we paid attention to (i) the problems that were already too easy in the first stage, which would not generate any need for correction and were thus not needed, and to (ii) the problems that were not sufficiently affected by the explanation to the desired extent (see Table S1). The match problem (VCRT 4) was already too easy in the first stage and so the explanation did not significantly improve the performance in the second stage of responding. The selling-a-pig problem (NCRT 5) was, on the other hand, too difficult even after the solution was explained. This problem was the main source of non-correction since it elicited a strong intuition based on the comments participants left in the follow-up question. (E.g., the participant with ID 97 explained why they did not correct themselves: “Because I still believe my answer was correct. Regardless of whether you do this as two individual transactions or not, the man still had to use his profit from the first one to buy the pig for a second time”.)

Table S1 
Correct Responses (in %) Before and After Providing the Explanatory Feedback 
	Items
	Correct responses
(in %)
	
	Differences before and after feedback 
	
	Differences from maximal performance (0.97)

	
	Before explanation
	After explanation 
	
	χ2
	p
	
	Before explanation
p
	After explanation
p 

	   VCRT 1
	73
	99
	
	24.0
	<.001
	
	<.001
	.952

	   VCRT 2
	48
	97
	
	47.0
	<.001
	
	<.001
	.580

	   VCRT 3
	49
	98
	
	47.0
	<.001
	
	<.001
	.805

	   VCRT 4
	90
	99
	
	7.1
	.008
	
	<.001
	.952

	   VCRT 5
	47
	98
	
	49.0
	<.001
	
	<.001
	.805

	   NCRT 1
	61
	97
	
	34.0
	<.001
	
	<.001
	.580

	   NCRT 2
	55
	97
	
	40.0
	<.001
	
	<.001
	.580

	   NCRT 3
	66
	96
	
	26.3
	<.001
	
	<.001
	.353

	   NCRT 4
	43
	98
	
	53.0
	<.001
	
	<.001
	.805

	   NCRT 5
	33
	87
	
	50.2
	<.001
	
	<.001
	<.001


Note. The differences between the before and after explanation conditions were tested using McNemar’s chi-squared test with continuity correction. The differences from 0.97 were tested using a binomial test with an alternative hypothesis that the proportion was less than 0.97, the proportion assumed to be a random error. Given the number of comparisons (n) the critical p-value (p) for both sets of tests was adjusted using the Bonferroni adjustment (α = .05/n)—the critical p-value was p = .005.
After excluding the two problems (VCRT 4 and NCRT 5), the initial solution rate (M = 0.55, SD = 0.26; Mdn = 0.5) substantially improved after receiving the explanatory feedback (M = 0.98, SD = 0.09; Mdn = 1), t(99)= -17.08, p < .001, d = -1.71 and was indistinguishable from the maximal performance (0.97), t(99)= 0.56, p = .575, d = 0.06. Similarly, participants’ confidence that they had provided the correct solution increased considerably, from M = 78.1 (Mdn = 81.5), SD = 14.7 in the first stage to M = 95.9 (Mdn = 100), SD = 11.2 in the second stage, t(99)= -10.3, p < .001, d = -1.03. 
To conclude, the solution rate and the associated correctness confidence after receiving the explanatory feedback was substantially higher than the solution rate and the associated correctness confidence before receiving the explanatory feedback. In addition, the solution rate after receiving the explanatory feedback was indistinguishable from the maximal performance (assuming a small random error). Nevertheless, the problem-level analysis led us to exclude two problems. We therefore used the explanatory feedback for the eight remaining cognitive reflection problems in Experiments 2 and 3.



Pre-test 2: Cost Manipulation Task
In this pre-test, we aimed to identify a task requiring a similar mental effort to complete as a typical cognitive reflection problem. We reviewed different approaches to operationalise the cost of a task and decided to use a categorisation task, where participants are asked to categorise a set of words into three categories following some rules (e.g., Heled et al., 2012). Such a categorisation task has several advantages: its complexity can be effortlessly adjusted by altering the categorisation rules, it is straightforward to implement in an online environment and it is easy to generate many variants of the task. We designed and pre-tested the categorisation task with three different levels of complexity to reflect different levels of effort exertion: easy, moderate and hard (see Table 2S). To assess the cost, we monitored three indicators of the cost (e.g., Cooper-Martin, 1994; Dunn et al., 2016; Pollock et al., 2002; Shenhav et al., 2017): (i) subjectively perceived effort—assuming subjectively perceived effort reflects objective cost, (ii) time spent on the task—assuming more time indicates more cognitive cost and (iii) preference for a task—assuming preference for a less costly task. The subjectively perceived effort was the main criterium, while time and preference were secondary. We identified the suitable task in two steps. In the first step (reported in Part A), we tested three variants of the categorisation tasks against a benchmark problem. In the second step (reported in Part B), we tested the categorisation task selected in the first step (i.e., the task with moderate complexity) as well as its quicker version (i.e., a reduced number of words to categorise) against a benchmark problem. 



Table 2S
Sorting Rules Used for the Three Categorisation Tasks
	
	Sorting Rules

	Task Type
	Rule 1
	Rule 2
	Rule 3

	A. Easy 

	Words with exactly 5 letters.
	Words with exactly 4 letters.
	All other words

	B. Moderate 
	Words with exactly 5 letters, and at least 2 vowels.
	Words with exactly 4 letters and at least 2 vowels.
	All other words

	C. Hard 

	Words with exactly 5 letters, and at least 2 vowels.
	Words with exactly 4 letters and maximum 1 vowel.
	All other words


Note. For the participants we defined vowels in the tasks as the letters A, E, I, O and U, and all other letters used were consonants.

Part A
Method
We recruited 251 participants (64.5% women, 35.1% men and 0.4% other gender identity; with ages ranging from 18 to 74 years, M = 29.9, SD = 10.5 years) for this pre-test. The sample was recruited from a university lab database (n = 145) and Prolific (n = 106) with sample size determined for the main study investigating health judgments unrelated to this pre-test. In a between-subjects design, participants were randomly assigned to one of four conditions: belief bias syllogism, or one of the three versions of the categorisation task. 
After providing informed consent and completing the unrelated tasks, the participants were allocated to one of the four conditions. In the syllogism condition, participants were asked to assess the logical validity of a conclusion in a syllogism used to measure belief bias; the conclusion followed logically from the premises but it was unbelievable (Bago & De Neys, 2017; Markovits & Nantel, 1989). Such syllogisms are highly correlated with a typical cognitive reflection problem and sometimes included in the Cognitive Reflection Test (Baron et al., 2015). We also assumed lower familiarity with syllogisms than with cognitive reflection problems in our sample. We measured the time taken to solve the syllogism. Afterwards, participants answered three questions about the perceived mental effort, time and difficulty to complete the task correctly. (“How effortful is it to complete this task correctly?”, “How time-consuming is it to complete this task correctly?” and “How difficult is it to complete this task correctly?”, respectively.) They responded on a 7-point Likert scale using three verbal anchors (1 = not at all, 4 = moderately, 7 = extremely). Similar questions have previously been used as a measure of subjective cognitive effort (Cooper-Martin, 1994; Pollock et al., 2002). These three items were combined into an average score of mental effort (Cronbach’s α was acceptable: 0.78), with higher scores indicating more mental effort needed to complete the task.
In the categorisation task conditions, participants answered one of the three categorisation tasks randomly assigned to them. Participants were given a set of 20 words, which they had to sort into groups according to given rules (see Table S2). We measured the time taken to complete each task. Afterwards, they answered three questions about the perceived mental effort, time and difficulty to complete the task correctly, using the same wording as above. Subsequently, they were shown the other two tasks in a random order. For example, if they saw an easy task first, they would subsequently see moderate and hard tasks. Following this, they were asked to choose which of the two other task types they wished to complete for their final task. This was a behavioural measure of task effort since easier problems are expected to be selected over harder ones (e.g., Dunn et al., 2016; Shenhav et al., 2017). They then completed the selected task type with a different set of 10 words. They were not required to answer these three tasks correctly to proceed. Finally, all participants completed some subsequent unrelated tasks, answered socio-demographic questions and were debriefed. 
Results and Discussion
We observed that the syllogism perfectly matched the moderate and hard categorisation tasks in terms of subjective effort, whereas the easy task was perceived to be less effortful than the syllogism (Table S3). This was also reflected in the participants’ preference for conducting the easy task more often than the moderate and hard tasks (Table S3). All three categorisation tasks took much longer to answer than the syllogism problem (Table S3 and regardless of the correct answers, correct answers: 53.1%; Mdn = 19.5 sec vs. incorrect answers: 46.9%, 20.8 sec). The moderate task took less time than the hard task and was therefore preferred. Thus, overall, the categorisation task with moderate complexity matched the indicators of cost of the syllogism better than the easy and hard categorisation tasks. It was still much more time-consuming than the syllogism and we therefore made it shorter and pre-tested it in a follow-up pre-test (part B).




Table S3 
Subjective Effort, Time Spent, and Choice of a Subsequent Task per Task
	Task
	Subjective Effort
	Time (sec)
	Task Choice

	
	M (SD)
	Mdn (IQR)
	%

	Syllogism
	2.6 (1.3)
	20.2 (14.7)
	—

	Categorisation Task: Easy
	2.0 (1.7)
	88.3 (36.8)
	49.2

	Categorisation Task: Moderate
	2.6 (1.2)
	124.9 (47.8)
	29.4

	Categorisation Task: Hard
	2.6 (1.2)
	136.4 (105.1)
	21.4


Note: Task choice % expresses the overall preference across two sets of forced choices (e.g., the preference for the easy task comes from easy vs. moderate task and easy vs. hard task choices).

Part B
Method
We asked 99 participants (63.6% women, 34.3% men and 2.0% other gender identity; with ages ranging from 18 to 69 years, M = 34.1, SD = 12.3 years) on Prolific to complete an online questionnaire. In a within-subjects design, participants were presented with three tasks in a random order.
After providing informed consent, the participants saw the three tasks: a numerical cognitive reflection problem similar to those used in the main experiments, a moderate version of the word-categorisation task with a list of 10 words, and a moderate version of the word-categorisation task with a list of 20 words (i.e., the original task from Part A). The tasks were presented to each participant in a random order. The cognitive reflection problem was a “barrel of water” problem using the correct (four days) and intuitive (nine days) answers as two options (Sirota & Juanchich, 2018; Toplak et al., 2014). The categorisation task consisted of a list of words to be categorised into three categories following two rules: words with exactly four letters and at least two vowels, words with exactly five letters and at least two vowels, and all the other words that did not fit into the above categories. The categorisation task with 10 words was shorter but required the participants to complete the task correctly. The categorisation task with 20 words was longer but required only a rough validation of the correct responses (to have at least five words in each category, which coincides with the number of correctly identified words for four-letter and five-letter words with at least two vowels). This was done to prevent participants just randomly assigning words into categories in the case of no validation, and in the meantime to prevent them from giving up on the task due to an overlooked mistake in the case of complete validation. We measured the response time for all three tasks. After the participants completed each task, they answered three items about the perceived mental effort, time and difficulty to complete the task correctly with the same wording as in Part A. These three items were combined into an average score of mental effort (Cronbach’s α was excellent for all three types of tasks: 0.87, 0.93 and 0.90), with higher scores indicating more mental effort needed to complete the task.
After they had completed all three tasks, we told the participants that they would do one last task that would be very similar to one of the three tasks they had just completed. They had an opportunity to choose which task they wanted to do but did not actually do the selected task to save time. Finally, the participants answered two socio-demographic questions and were debriefed. 
Results and Discussion
[bookmark: _Ref52887594]We found that the subjective effort was slightly higher for the cognitive reflection problem than for both categorisation tasks, which had identical subjective effort (Table S4). So, shortening the categorisation task did not alter the perceived effort needed for its completion. We also observed that the cognitive reflection problem was quicker to answer than the other two categorisation tasks but it was much closer to the word-categorisation task with 10 words than the one with 20 words (Table S4). This was especially true for participants who answered the cognitive reflection problem correctly (59.6%, Mdn = 44.5 sec) vs. those who answered it incorrectly (40.4%; 27.8 sec). Finally, we observed that participants preferred to choose the cognitive reflection problem, closely followed in preference by the 10-word categorisation task and then by the word-categorisation task (Table S4). Thus, overall, the categorisation task with 10 words matched the indicators of cost of the cognitive reflection problem better than the categorisation task using 20 words.

Table S4 
Time Spent, Subjective Effort and Choice of a Subsequent Task per Task
	Task
	Subjective Effort
	Time (sec)
	Task Choice

	
	M (SD)
	Mdn (IQR)
	%

	Cognitive reflection problem
	3.4 (1.4)
	34.2 (31.3)
	37.4

	Categorisation Task: 10 words
	3.0 (1.5)
	79.4 (54.4)
	35.4

	Categorisation Task: 20 words
	3.0 (1.4)
	107.4 (66.5)
	27.3




Pre-test 3: Reading and Solution Times 
We conducted this pre-test for three reasons. First, we wanted to estimate the reading and problem-solving times for modified cognitive reflection problems. Knowing the reading times allows us to establish time restrictions imposed on intuitive responding in the two-response paradigm used in Experiment 4. Second, we wanted to check the level of familiarity and searchability of the answers for the cognitive reflection problems. Finally, we pre-tested also the solution time and solution rate of a new type of secondary task—the counting task. The counting tasks were designed to allow us to manipulate the costs and reward in Experiment 4 (here using the concept of opportunity costs). 

Method
Participants and Design
We asked 100 participants (50.0% women, 50.0% men and 0.0% of another gender; with ages ranging from 18 to 89 years, M = 41.0, SD = 13.8 years) on Prolific to complete an online questionnaire using a sex-balanced sampling strategy. The sample varied in terms of education: 43.0% completed high school, 35.0% had a college degree, 19.0% had a master’s degree and 3.0% had a PhD or other professional degree. The sample also varied in terms of occupation; the most common occupation categories were management and professionals (27.0%), followed by sales and office (14.0%), retired (10%), service (10%), students (8%) and some other less common categories. We used a non-experimental design.
Materials and Procedure
After providing informed consent, the participants were asked complete three blocks of tasks. In the first block, they were asked to read with comprehension but as fast as possible a set of modified cognitive reflection problems and choose “Option A” from the four provided options. The instructions and procedure were adopted and modified from prior research (Bago & De Neys, 2019). The participants were provided with practice problems before completing this task. We modified the content of six cognitive reflection problems so one could not readily recognise the problem and could not find the answer on the internet (Frederick, 2005; Sirota et al., 2021; Toplak et al., 2014). For example, “running a race” problem was modified to “a yacht race” problem: “Ellen is sailing in a yacht race, and she overtakes a sailor who is in 34th place. What is Ellen’s current position?” The participants’ comprehension was checked in a subsequent recall task (Please select the term that was mentioned in the problem you have just read. By selecting from the options: “yacht race”, “running race”,  “sledge race”, “Formula 1 race”). We measured the reading time as the time it took to submit the answer.
In the second block of tasks, the participants were asked to complete simple counting tasks. They were shown a table with ten columns and ten rows (i.e., 100 cells), with each cell containing a letter “A” or “H” (see Figure S1). Then they were asked to count how many letter “As” there are. After completing a practice problem, they answered six matrices designed to have a letter “A” appearing in each matrix around 50 times (i.e., 54, 46, 56, 48, 53, 47). We measured the response time as the time it took for participants to submit their answers.
Figure S1
The Counting Task (example)
[image: ]
In the final block of tasks, the participants completed the six cognitive reflection problems presented in the first block. The problems were presented as multiple-choice questions featuring four-answer options: the correct response (e.g., 34th position in the yacht race problem) and the incorrect “intuitive” response (e.g., 33rd position) and two other incorrect options (e.g., 32nd and 35th position). The problems and answer options were presented in random order. We measured the problem-solving time as the time it took for participants to submit their answers. After completing all problems, the participants assessed their familiarity with the problems (“Have you ever encountered these or very similar problems before starting our study?”) using two options (“No”, “Yes”). They also reported whether they used any external help when solving the problems (“Have you used external sources (e.g., the internet, books, asking friends) to answer these word problems?”) through three options (“No”, “Yes, but I did not find the answer”, “Yes and I found the answer”). To encourage honest reporting, we reassured the participants that they were going to be rewarded regardless of their answers.
Finally, the participants answered four socio-demographic questions and were debriefed. 
Results and Discussion
Due to their negative skewness, we calculated the means and standard deviation for the reading and solution times on logarithmically transformed data; the means and standard deviations were exponentiated afterwards. We adopted this analytical strategy from previous research on intuitive reasoning (e.g., Bago et al., 2021; Bago & De Neys, 2017). The reading times varied across the problems, but on average, they were around 9.3 seconds (SD = 1.4) (see Table S5). This reading time for each problem was used in the main study to restrict the time of responding in the first intuitive phase. The solution times varied across the cognitive reflection problems; on average, they were around 15.3 seconds (SD = 1.5) (see Table 5S). The solution times for the cognitive reflection problems were substantially longer than the reading times for the same problems, on average, more than three standard deviations apart Cohen’s dz = 3.4. The solution time was even longer for the problems that were solved correctly (see Table S5).
The solution rate of the cognitive reflection problems varied substantially, ranging from 28% to 60% (Table S5). The participants’ familiarity with the types of problems also varied substantially, ranging from 18% to 43% (Table S5). Overall, the familiar type of problems was positively associated with a higher solution rate, r = .43, p < .001. This means that some participants recognised the deep structure of the word problem despite its surface changes. Nevertheless, the solution rate leaves us huge room for possible error correction. Finally, the participants rarely reported using external help: they reported searching for external sources eight times (Table S5). Only one participant reported using some external help without finding the correct answer. The participants reported seven times finding the correct answer using external sources such as the internet; however, it is reassuring that only one out of the seven answers was actually correct. Thus, people who claimed to use the external resources were unsuccessful in finding the correct answer.
The counting tasks were more time-consuming relative to the cognitive reflection problems, taking around, on average, 33.4 seconds (SD = 1.4 seconds). The solution time was even slightly longer for the problems that were solved correctly (see Table S5). The solution times were quite similar between the tasks ranging from 32 to 36 seconds (Table S5). Their solution rates were relatively high and consistent across the tasks, ranging from 69% to 82% (Table S5).   
Taken together, the solution times needed to complete a pair of two tasks—a cognitive reflection problem and a counting task—ranged from 42 seconds (pair 2) to 56 seconds (pair 6). Therefore, we decided to use 40 seconds as a cut-off time limit in the main study. Such a time limit is sufficient to solve any of the pair of tasks individually but not quite adequate to complete both.


Table S5 
The Reading Times, Solution Times and Rates for the Cognitive Reflection Problems and the Counting Tasks
	
	Reading time 
(sec)

	Solution time 
(sec)

	Solution
time:
Correct
(sec)
	Solution rate

	Familiarity

	Use of  external help


	
	M 
(SD)
	M 
(SD)
	M 
(SD)
	%
	%
	%

	Cognitive reflection

	
	
	
	
	
	

	CRT 1
	10.0 
(1.5)
	11.8
(2.0)
	10.6
(2.0)
	51.0
	43.0
	1.0

	CRT 2
	6.7 
(1.5)
	9.7
(1.9)
	9.9
(2.2)
	60.0
	37.0
	1.0

	CRT 3
	8.4
(1.5)
	15.6
(1.9)
	16.6
(2.0)
	28.0
	18.0
	2.0

	CRT 4
	10.8
(1.7)
	18.2
(1.8)
	18.5
(1.9)
	57.0
	41.0
	2.0

	CRT 5
	12.9
(1.7)
	16.9
(1.8)
	17.9
(2.0)
	40.0
	39.0
	1.0

	CRT 6 
	8.7
(1.5)
	23.5
(2.0)
	35.4
(2.1)
	32.0
	19.0
	1.0

	Counting

	
	
	
	
	
	

	CT 1
	—
	35.5
(1.5)
	36.2
(1.5)
	79.0
	—
	—

	CT 2
	—
	31.8
(1.3)
	32.2
(1.4)
	69.0
	—
	—

	CT 3
	—
	34.2
(1.6)
	37.1
(1.3)
	75.0
	—
	—

	CT 4
	—
	32.1
(1.5)
	33.6
(1.4)
	77.0
	—
	—

	CT 5
	—
	34.1
(1.4)
	35.5
(1.3)
	79.0
	—
	—

	CT 6
	—
	32.8
(1.5)
	33.6
(1.6)
	82.0
	—
	—


Note. The reading times are reported only for the trials where the participants selected Option A and demonstrated comprehension n = 91-98. The solution times are reported for all trials and for the trials that participants answered correctly. We calculated the means and standard deviation for the reading and solution times on logarithmically transformed data; afterwards, the means and standard deviations were exponentiated.


Conceptualisation Check
[bookmark: _GoBack]We conducted this conceptualisation check to rule out the explanation that a correction decision can be reduced to action selection, a simple choice between two actions: do nothing or complete a demanding and time-consuming task. If the correction decision can be reduced to action selection, then we should observe the same choice preference between the no-cost and high-cost options regardless of whether the choice is linked to a reasoning task or not.  

Method
Participants and Design
We asked 401 participants (50.1% women, 49.6% men and 0.2% of another gender; with ages ranging from 18 to 79 years, M = 38.2, SD = 12.6 years) on Prolific to complete an online questionnaire using a sex-balanced sampling strategy. The sample varied in terms of education: 1.7% had less than high school education, 33.7% completed high school, 43.9% had a college degree, 17.2% had a master’s degree and 3.5% had a PhD or other professional degree. The sample also varied in terms of occupation; the most common occupation categories were management and professionals (33.4%), followed by government workers (8.7%), sales and office workers (8.0%), students (7.4%), unemployed (6.5%), and some other less common categories. These were the participants reported in Experiment 5, for which the sample size was powered. We used a between-subjects experimental design with two conditions: decision-only and correction decision.
Materials and Procedure
After providing informed consent, the participants were allocated to one of the two conditions: decision-only and correction decision. In both conditions, they were first asked to complete a version of the categorisation task used in Experiments 2 and 3. Then they were asked to choose between two options (“30 students” and “29 students”), with one option (29 students) implicating a completion of another categorisation task. The context of the decision differed between the two conditions. In the decision-only condition, the task was to choose between the two options. In the correction decision condition, the cognitive reflection problem was also presented, along with the hint on the correct response and its explanation (class problem and its explanation as used in Experiments 2 and 3). The correct answer implicated the high-cost option. Afterwards, participants completed the additional categorisation task if they had chosen such an option. Then they proceeded with the tasks reported in Experiment 5. Finally, the participants answered four socio-demographic questions and were debriefed. 
Results and Discussion
Only 20.8% of participants selected the high-cost option in the decision-only condition, whereas 68.1% selected the high-cost option in the correction decision condition. This difference was statistically significant and represented a large effect, χ2(1) = 88.83, p < .001, Cramer’s V = 0.47. Selecting the option when making a correction decision cannot be reduced to the action selection only, even though some people selected the high-cost option in this condition. Thus, we concluded that correction decisions taken in the tasks presented in Experiments 2 and 3 represented a joint control event and could not simply be explained as an action selection.




Accuracy rate per problem (Experiments 1-4)

Table S6 
The Accuracy Rate of the Cognitive Reflection Problems
	
	Experiment 1
	Experiment 2
	Experiment 3
	Experiment 4

	
	1st 
	2nd 
	1st 
	2nd 
	1st 
	2nd 
	1st 
	2nd 

	Problems
	%
	%
	%
	%
	%
	%
	%
	%

	CRT 1
	52.9
	64.5
	74.8
	87.3
	75.6
	97.3
	39.4
	+38.2

	CRT 2
	29.3
	44.8
	40.3
	73.1
	38.4
	94.8
	52.6
	+48.7

	CRT 3
	36.3
	46.1
	48.0
	75.0
	46.9
	95.5
	12.0
	+21.2

	CRT 4
	47.3
	57.0
	—
	— 
	—
	—
	42.7
	+45.0

	CRT 5
	22.8
	29.1
	52.3
	76.0
	50.9
	93.3
	30.7
	+23.9

	CRT 6 
	41.8
	50.6
	67.4
	82.5
	68.2
	95.2
	17.7
	+29.6

	CRT 7 
	46.1
	52.6
	61.0
	79.7
	60.7
	93.3
	—
	—

	CRT 8 
	40.8
	43.8
	62.6
	81.2
	63.8
	94.7
	—
	—

	CRT 9 
	30.2
	38.8
	54.2
	76.5
	52.4
	94.1
	—
	—

	CRT 10 
	33.1
	42.8
	—
	—
	—
	—
	—
	—


Note. The overall solution rates per problem across all conditions. 1st = 1st stage of responding; 2nd = 2nd stage of responding;
In Experiment 1, the percentages of the correct responses were calculated in the sample of those who did not use external help.
In Experiments 1—3, the percentage of the correct responses at the second stage expresses initially correct and incorrect answers. In Experiment 4, the percentage of the correct responses at the second stage represents the number of correct responses for initially incorrect trials only.
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