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[bookmark: _Toc118360994]Experiment 1: Materials
1st stage 
Cognitive reflection problems 
Instructions
On the next pages you will see several items that vary in difficulty. Answer as many as you can.

As we are interested in how you are going to solve the problems, please do so without consulting external sources.

Problems
Mary’s father has 5 daughters but no sons – Nana, Nene, Nini, Nono. What is the fifth daughter's name probably?

How many of each animal did Moses put on the ark?

The wind blows west. An electric train runs east. In which cardinal direction does the smoke from the locomotive blow?

If you have only one match and you walk into a dark room where there is an oil lamp, a newspaper and wood - which thing would you light first?

Would it be ethical for a man to marry the sister of his widow?

If it takes 5 machines 5 minutes to make 5 widgets, how long would it take 100 machines to make 100 widgets? ____ minutes

In a lake, there is a patch of lily pads. Every day, the patch doubles in size. If it takes 48 days for the patch to cover the entire lake, how long would it take for the patch to cover half of the lake? ____ days

If John can drink one barrel of water in 6 days, and Mary can drink one barrel of water in 12 days, how long would it take them to drink one barrel of water together? _____ days

Jerry received both the 15th highest and the 15th lowest mark in the class. How many students are in the class? ______ students

A man buys a pig for £60, sells it for £70, buys it back for £80, and sells it finally for £90. How much has he made? _____ pounds

Confidence and familiarity questions (each presented on separate screens after each problem)

How confident are you that the answer you have just provided is correct?
	
	0 = totally not sure
	100 = totally sure
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Have you answered this word problem prior to taking this survey?
No 
Yes 

Subjective effort question
How much effort did you put into solving these problems?
None at all 
A very little 
A little 
A moderate amount 
A lot 
A great deal 
Maximal possible 


2nd stage

Instructions per condition:

No feedback & no performance-based reward
In the next section, we will ask you to solve the same 10 word problems again.   

If you want to keep your previous answer, please write down the same answer in the space provided. However, if you want to change your answer, please write down the new answer in the space provided. 

No feedback & performance-based reward
In the next section, we will ask you to solve the same 10 word problems again.    

If you want to keep your previous answer, please write down the same answer in the space provided. However, if you want to change your answer, please write down the new answer in the space provided.    

For the next 10 word problems, you will receive a 10p bonus payment for each correct answer that you give (in addition to your participation fee and regardless of your previous answers). Thus, if you provide correct answers to the 10 word problems you will receive your participation fee of £1 plus an extra £1 (so, £2 in total). If you do not provide correct answers to any of the word problems you will still receive your participation fee of £1 but no extra payment (so, £1 in total).

Answer feedback & no performance-based reward
In the next section, we will ask you to solve the same 10 word problems again.   

We will give you a useful hint for solving the problem this time. In our hint, we are going to show you the most common mistake that people make with each of these problems. This means that if your previous answer matches the mistake we have provided in our hint, then you did not initially provide the correct answer to the problem. 

If you want to keep your previous answer, please write down the same answer in the space provided. However, if you want to change your answer, please write down the new answer in the space provided. 

Answer feedback & performance-based reward
In the next section, we will ask you to solve the same 10 word problems again. 

We will give you a useful hint for solving the problem this time. In our hint, we are going to show you the most common mistake that people make with each of these problems. This means that if your previous answer matches the mistake we have provided in our hint, then you did not initially provide the correct answer to the problem.

If you want to keep your previous answer, please write down the same answer in the space provided. However, if you want to change your answer, please write down the new answer in the space provided.    

For the next 10 word problems, you will receive a 10p bonus payment for each correct answer that you give (in addition to your participation fee and regardless of your previous answers). Thus, if you provide correct answers to the 10 word problems you will receive your participation fee of £1 plus an extra £1 (so, £2 in total). If you do not provide correct answers to any of the word problems you will still receive your participation fee of £1 but no extra payment (so, £1 in total).

Example of problem presentation in stage 2 with no feedback:

Please answer the same word problem again.   
Mary’s father has 5 daughters but no sons – Nana, Nene, Nini, Nono. What is the fifth daughter's name probably?      

Your previous answer was: ${1_VCRT_1a/ChoiceTextEntryValue}
 
If you want to keep your previous answer, please write the same answer below.  
If you want to change your previous answer, please write the new answer below.

Example of problem presentation in stage 2 with answer feedback:

Please answer the same word problem again. We will give you a hint this time. 

Mary’s father has 5 daughters but no sons – Nana, Nene, Nini, Nono. What is the fifth daughter's name probably? 

Your previous answer was: ${1_VCRT_1a/ChoiceTextEntryValue}

HINT: 'Nunu' is NOT the correct answer

If you want to keep your previous answer, please write the same answer below. 
If you want to change your previous answer, please write the new answer below.

Hints for other problems in the order presented above:
HINT: '2' is NOT the correct answer
HINT: 'west' is NOT the correct answer
HINT: 'oil lamp' is NOT the correct answer
HINT: 'No' is NOT the correct answer
HINT: '100' is NOT the correct answer
HINT: '24' is NOT the correct answer
HINT: '9' is NOT the correct answer
HINT: '30' is NOT the correct answer
HINT: '10' is NOT the correct answer

Confidence question
How confident are you that the answer you have just provided is correct?
	
	0 = totally not sure
	100 = totally sure
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Effort question 
How much effort did you put into solving these problems?
None at all 
A very little 
A little 
A moderate amount 
A lot 
A great deal 
Maximal possible 

External help question

In this last round of answering, have you tried to answer these word problems by looking at some external sources (e.g., the internet, books, asking friends)?
Note that you will be rewarded for your participation regardless of the answer you give, so feel free to be honest!
None of them 
Very few of them 
Few of them 
Some of them 
Almost all of them 
All of them 

Sociodemographic questions


What is your age?

What is your gender?
Male 
Female 

What is your occupation?
Management, professional, and related  
Service  
Sales and office  
Farming, fishing, and forestry 
Construction, extraction, and maintenance  
Production, transportation, and material moving  
Government  
Retired 
Unemployed (including students and homemakers) 
Other 

Which of the following best describes your highest achieved education level? 
Less than High School 
Finished High School 
Undergraduate Degree 
Master's Degree 
Doctoral (PhD) or Professional (JD, MD) Degree 



[bookmark: _Toc118360995]Experiment 2: Materials

1st stage

Cognitive reflection problems

Instructions
On the next pages you will see several items that vary in difficulty. Answer as many as you can.

Problems
Mary’s father has 5 daughters but no sons – Nana, Nene, Nini, Nono. What is the fifth daughter's name probably?
Nunu 
Mary 

How many of each animal did Moses put on the ark?
Two 
None 

The wind blows west. An electric train runs east. In which cardinal direction does the smoke from the locomotive blow?
West 
No direction 


Would it be ethical for a man to marry the sister of his widow?
No 
Not possible 

If it takes 5 machines 5 minutes to make 5 widgets, how long would it take 100 machines to make 100 widgets?
100 minutes 
5 minutes 

In a lake, there is a patch of lily pads. Every day, the patch doubles in size. If it takes 48 days for the patch to cover the entire lake, how long would it take for the patch to cover half of the lake?
24 days 
47 days 

If John can drink one barrel of water in 6 days, and Mary can drink one barrel of water in 12 days, how long would it take them to drink one  barrel of water together?
9 days 
4 days 

Jerry received both the 15th highest and the 15th lowest mark in the class. How many students are in the class?
30 students 
29 students 



Confidence question (presented on a separate screen after each problem)

How confident are you that the answer you have just provided is correct?
	
	0 = totally not sure
	100 = totally sure
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Instructional Manipulation Checks

You have only one match and you walk into a dark room where there is an oil lamp, a newspaper and watering can. Select the option "watering can" so we know you have read the text carefully.
Watering can 
Match 

A man buys a pig for £60, sells it for £70, buys it back for £80, and sells it finally for £90. Select the option "£0" so we know you have read the text carefully.
£0 
£10 

This task is simple, when asked for your favourite number you must select the number eleven from the options below.
 Based solely on the text you read above, what is your favourite number you must select?
7 
13 
11 
1 
100 


2nd stage

Instructions per condition:
No feedback & baseline cost
In the next section, we will ask you to solve the same eight word problems again.

You will have the opportunity to provide a new answer to the same problem, so if you initially made an incorrect answer then you should change your initial answer.

Before we start, we are going to ask you to complete a word categorisation task on the next page.

To proceed, please confirm that you read the instructions described above carefully.
Yes, I did 
No, I didn't really 


Explanatory feedback & baseline cost
In the next section, we will ask you to solve the same eight word problems again.

This time, we will give you feedback on your previous answer: we will tell you whether your answer was correct or not and explain why this is the case. 

You will have the opportunity to provide a new answer to the same problem, so if you initially made an incorrect answer then you should change your initial answer.

Before we start, we are going to ask you to complete a word categorisation task on the next page.

To proceed, please confirm that you read the instructions described above carefully.
Yes, I did 
No, I didn't really 


No feedback & increased cost
In the next section, we will ask you to solve the same eight word problems again.

You will have the opportunity to provide a new answer to the same problem, so if you initially made an incorrect answer then you should change your initial answer.     

If you decide to change your original answer you will then have to complete a word categorisation task each time you decide to change your original answer.     

Before we start, we are going to ask you to complete an example of the word categorisation task on the next page.

To proceed, please confirm that you read the instructions described above carefully.
Yes, I did 
No, I didn't really 


Feedback & increased cost
In the next section, we will ask you to solve the same eight word problems again.

This time, we will give you feedback on your previous answer: we will tell you whether your answer was correct or not and explain why this is the case. 

You will have the opportunity to provide a new answer to the same problem, so if you initially made an incorrect answer then you should change your initial answer.     

If you decide to change your original answer you will then have to complete a word categorisation task each time you decide to change your original answer. 

Before we start, we are going to ask you to complete an example of the word categorisation task on the next page.

To proceed, please confirm that you read the instructions described above carefully.
Yes, I did 
No, I didn't really 



(Note. If “No, I didn’t really” was selected the participants were asked to carefully read again the same instructions)


Word Categorisation Task (All participants)
   
You are given a list of words in the left column. Your task is to sort all these words into the boxes on the right according to the categories given.  
 
(i) Words with exactly 5 letters, and at least 2 vowels.  
(ii) Words with exactly 4 letters and at least 2 vowels.
(iii) All other words that do not fit into the above categories.  
   
Note: vowels appearing in this task are the letters A, E, I, O, and U. All other letters appearing in this task are consonants. 

Stimuli: GIRLS, SOFT, MUSIC, SWEET, DOCTOR, WEED, SIMPLE, HOME, PROUD, LOUD

Example screenshot:

[image: C:\Users\msirota\Dropbox\Screenshots\Screenshot 2021-09-16 08.47.27.png]

Example of the cognitive reflection problems in 2nd stage per condition:

No feedback & baseline cost (incorrectly answered problem in the first stage)
Please answer the same word problem again.    

The problem was: Mary’s father has 5 daughters but no sons – Nana, Nene, Nini, Nono. What is the fifth daughter's name probably?    
A/ Nunu
B/ Mary    

Your original answer was ‘Nunu’. 

If you want to keep your original answer, please select 'Nunu' from the options below.  
If you want to change your original answer, please select 'Mary' from the options below.
Nunu 
Mary 


No feedback & baseline cost (correctly answered problem in the first stage)
Please answer the same word problem again.    

The problem was: Mary’s father has 5 daughters but no sons – Nana, Nene, Nini, Nono. What is the fifth daughter's name probably?    
A/ Nunu
B/ Mary    

Your original answer was ‘Mary’. 
 
If you want to keep your original answer, please select 'Mary' from the options below.  
If you want to change your original answer, please select 'Nunu' from the options below.
Nunu 
Mary 


Explanatory feedback & baseline cost (incorrectly answered problem in the first stage)
Please answer the same word problem again. We will give you feedback this time.    

The problem was: Mary’s father has 5 daughters but no sons – Nana, Nene, Nini, Nono. What is the fifth daughter's name probably?    
A/ Nunu
B/ Mary    

Feedback: Your original answer was ‘Nunu’. This is incorrect. The correct answer is ‘Mary’.

Explanation: Here we explain why the fifth daughter’s name is Mary.     

The father has four daughters whose names all begin with N: Nana, Nene, Nini and Nono, but also we learned at the beginning of the first sentence that he is Mary’s father. Since Mary is a female name, his fifth daughter must be Mary.     

The answer ‘Nunu’ is a common incorrect response that people give when they overlook the fact that the father is also Mary’s father.  

If you want to keep your original answer, please select 'Nunu' from the options below.  
If you want to change your original answer, please select 'Mary' from the options below.
Nunu 
Mary 

Explanatory feedback & baseline cost (correctly answered problem in the first stage)
Please answer the same word problem again. We will give you feedback this time.    

The problem was: Mary’s father has 5 daughters but no sons – Nana, Nene, Nini, Nono. What is the fifth daughter's name probably?    
A/ Nunu
B/ Mary    

Feedback: Your original answer was ‘Mary’. This is correct.

Explanation: Here we explain why the fifth daughter’s name is Mary.     

The father has four daughters whose names all begin with N: Nana, Nene, Nini and Nono, but also we learned at the beginning of the first sentence that he is Mary’s father. Since Mary is a female name, his fifth daughter must be Mary.     

The answer ‘Nunu’ is a common incorrect response that people give when they overlook the fact that the father is also Mary’s father. 

If you want to keep your original answer, please select 'Mary' from the options below.  
If you want to change your original answer, please select 'Nunu' from the options below.
Nunu 
Mary 


No feedback & increased cost (incorrectly answered problem in the first stage)
Please answer the same word problem again.    

The problem was: Mary’s father has 5 daughters but no sons – Nana, Nene, Nini, Nono. What is the fifth daughter's name probably?    
A/ Nunu
B/ Mary    

Your original answer was ‘Nunu’.   

If you want to keep your original answer, please select 'Nunu' from the options below.  
If you want to change your original answer, please select 'Mary' from the options below.

Note: If you do decide to change your original answer you will have to complete a version of the word categorisation task you went through earlier in order to make the change.
Nunu 
Mary 


No feedback & increased cost (correctly answered problem in the first stage)
Please answer the same word problem again.    

The problem was: Mary’s father has 5 daughters but no sons – Nana, Nene, Nini, Nono. What is the fifth daughter's name probably?    
A/ Nunu
B/ Mary    

Your original answer was ‘Mary’. 

If you want to keep your original answer, please select 'Mary' from the options below.  
If you want to change your original answer, please select 'Nunu' from the options below.

Note: If you do decide to change your original answer you will have to complete a version of the word categorisation task you went through earlier in order to make the change.
Nunu 
Mary 


Explanatory feedback & increased cost (incorrectly answered problem in the first stage)
Please answer the same word problem again. We will give you feedback this time.    

The problem was: Mary’s father has 5 daughters but no sons – Nana, Nene, Nini, Nono. What is the fifth daughter's name probably?    
A/ Nunu
B/ Mary    

Feedback: Your original answer was ‘Nunu’. This is incorrect. The correct answer is ‘Mary’.

Explanation: Here we explain why the fifth daughter’s name is Mary.     

The father has four daughters whose names all begin with N: Nana, Nene, Nini and Nono, but also we learned at the beginning of the first sentence that he is Mary’s father. Since Mary is a female name, his fifth daughter must be Mary.     

The answer ‘Nunu’ is a common incorrect response that people give when they overlook the fact that the father is also Mary’s father.  

If you want to keep your original answer, please select 'Nunu' from the options below.  
If you want to change your original answer, please select 'Mary' from the options below.

Note: If you do decide to change your original answer you will have to complete a version of the word categorisation task you went through earlier in order to make the change.
Nunu 
Mary 


Explanatory feedback & increased cost (correctly answered problem in the first stage)
Please answer the same word problem again. We will give you feedback this time.    

The problem was: Mary’s father has 5 daughters but no sons – Nana, Nene, Nini, Nono. What is the fifth daughter's name probably?    
A/ Nunu
B/ Mary    

Feedback: Your original answer was ‘Mary’. This is correct.

Explanation: Here we explain why the fifth daughter’s name is Mary.     

The father has four daughters whose names all begin with N: Nana, Nene, Nini and Nono, but also we learned at the beginning of the first sentence that he is Mary’s father. Since Mary is a female name, his fifth daughter must be Mary.     

The answer ‘Nunu’ is a common incorrect response that people give when they overlook the fact that the father is also Mary’s father. 

If you want to keep your original answer, please select 'Mary' from the options below.  
If you want to change your original answer, please select 'Nunu' from the options below.

Note: If you do decide to change your original answer you will have to complete a version of the word categorisation task you went through earlier in order to make the change.
Nunu 
Mary 



Explanations for the rest of the problems:

VCRT2
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.  

VCRT3
Explanation: Here we explain why the smoke from this locomotive does not blow west.     

Since this is an electric train, there is no smoke blowing from the locomotive as there would be from a locomotive powered by a coal engine. Therefore, the correct answer is ‘no direction’.     

The answer ‘west’ is a common incorrect response that people give when they overlook the fact that the train is an electric locomotive.  

VCRT5 
Explanation: Here we explain why it is not possible for a man to marry the sister of his widow.

For a man to have a widow, the man must be dead. Hence, it is not possible for him to marry anybody regardless of whether it is an ethical decision or not. Therefore, the correct answer is ‘not possible’.

The answer ‘no’ is a common incorrect response that people give when they overlook the fact that the man is not alive anymore.

NCRT1   
Explanation: Here we explain why it takes 5 minutes for 100 machines to make 100 widgets.     

If it takes 5 machines 5 minutes to make 5 widgets then each of the machines makes 1 widget during these five minutes. In other words, 1 machine would make 1 widget in 5 minutes. Similarly, each of 100 machines working simultaneously will produce 1 widget in 5 minutes. So, 100 machines will produce 100 widgets together in 5 minutes.     

The answer ‘100 minutes’ is a common incorrect response that people give when they assume the time is increasing at the same rate as the number of machines and the number of widgets (i.e., to 100).    

NCRT2
Explanation: Here we explain why it takes 47 days for the patch of lily pads to cover half of the lake.

If the patch of lily pads doubles in size every day, then the size growth per day is bigger and bigger every day. It always doubles its size, so it will take only one day to double its size when it covers half of the lake. In other words, it will be half of its size just one day before it covers the entire lake. This means that it will be half of its size on the 47th day.

The answer ‘24 days’ is a common incorrect response that people give when they assume that the lily pad size growth is the same every day, so they compute 48/2 = 24 days. However, the growth size increase is bigger and bigger every day.     

NCRT3
Explanation: Here we explain why John and Mary will need only 4 days to drink 1 barrel of water together.
 
If John can drink 1 barrel of water in 6 days, he will be able to drink 1/6 (roughly 17%) of a barrel every day.
If Mary can drink 1 barrel of water in 12 days, she will be able to drink 1/12 (roughly 8%) of a barrel every day.
Together then they will be able to drink 1/6 + 1/12 = 1/4 (i.e., 17% + 8% = 25%) of a barrel every day.
It means that to finish the whole barrel together they will need 4 days: 1/4 of a barrel every day, since 1/4 + 1/4 + 1/4 + 1/4 = 1.

The answer ‘9 days’ is a common incorrect response that people give when they overlook the fact that the question requires you to calculate how long it would take John and Mary to drink a barrel of water together, not on average (i.e., (6+12)/2 = 9).     

NCRT4
Explanation: Here we explain why there are only 29 students in the class.

We need to find an ordered set where Jerry’s mark will be at the 15th position when we count from the lowest score up (counting forward) as well as from the highest score down (counting backwards).     

Let’s first see the 15th lowest mark in the class of 29 students and the 15th lowest mark in the class of 30 students:     

15 lowest marks if we assume there are 29 students:  
1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th 14th 15th     

15 lowest marks if we assume there are 30 students:  
1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th 14th 15th     

When counting forward, we can see the position is the same in both sets.     

However, the situation is different between the 2 sets if we count backwards, i.e., starting from the highest score:
15 highest marks if we assume there are 29 students:  
29th 28th 27th 26th 25th 24th 23rd 22nd 21st 20th 19th 18th 17th 16th 15th  
15 highest marks if we assume there are 30 students:  
30th 29th 28th 27th 26th 25th 24th 23rd 22nd 21st 20th 19th 18th 17th 16th     

The answer ’30 students’ is a common incorrect response that people give when they assume that simple division is a sound strategy here (30/2 = 15).


Confidence question

How confident are you that the answer you have just provided is correct?
	
	0 = totally not sure
	100 = totally sure
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Mental representation follow-up questions

Instructions
We noticed that at least on one occasion you have not corrected your incorrect answer. Could you please tell us why?

Items
I did not know how to correct my answer. 
I did not believe my answer was incorrect. 
I thought it would take too much time to correct the answer. 
I thought it would take too much mental effort to correct the answer. 

Scale:
Strongly disagree
Disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree
Agree
Strongly agree


Categorisation tasks used in cost conditions

Task 1

You have to complete this word categorisation task because you have changed your original answer.

You are given a list of words in the left column. Your task is to sort all these words into the boxes on the right according to the categories given. 
   
(i) Words with exactly 5 letters, and at least 2 vowels.  
(ii) Words with exactly 4 letters and at least 2 vowels.
(iii) All other words that do not fit into the above categories.  
   
Note: vowels appearing in this task are the letters A, E, I, O, and U. All other letters appearing in this task are consonants.   

Stimuli: POOL, SAIL, SAME, UNDER, BROOM, CLOUD, FIZZ, CHALK, MOTHER, CANDLE

Task 2

You have to complete this word categorisation task because you have changed your original answer.

You are given a list of words in the left column. Your task is to sort all these words into the boxes on the right according to the categories given. 
 
(i) Words with exactly 5 letters, and at least 2 vowels.   
(ii) Words with exactly 4 letters and at least 2 vowels.
(iii) All other words that do not fit into the above categories.  
   
Note: vowels appearing in this task are the letters A, E, I, O, and U. All other letters appearing in this task are consonants.    

Stimuli: WOOD, GOAL, DONE, PLAIN, AFTER, DREAM, LOST, CHILD, JOYFUL, TURTLE

Task 3

You have to complete this word categorisation task because you have changed your original answer.

You are given a list of words in the left column. Your task is to sort all these words into the boxes on the right according to the categories given. 
   
 
(i) Words with exactly 5 letters, and at least 2 vowels.  
(ii) Words with exactly 4 letters and at least 2 vowels.
 (iii) All other words that do not fit into the above categories.  
   
Note: vowels appearing in this task are the letters A, E, I, O, and U. All other letters appearing in this task are consonants.

Stimuli: SOON, REAL, SURE, APRIL, SPARE, BRAIN, BIRD, CATCH, DRAGON, NUMBER


Socio-demographic questions

What is your age?

What is your gender?
Male 
Female 
Other 

Which of the following best describes your highest achieved education level? 
Less than High School 
Finished High School 
Undergraduate Degree 
Master's Degree 
Doctoral (PhD) or Professional (JD, MD) Degree 

What is your occupation?
Management, professional, and related  
Service  
Sales and office  
Farming, fishing, and forestry 
Construction, extraction, and maintenance  
Production, transportation, and material moving  
Government  
Retired 
Unemployed 
Students 
Other 


[bookmark: _Toc118360996]Experiment 3: Materials

1st stage
The instructions and materials (problems, confidence questions and instructional manipulation checks) for stage 1 were identical to those used in Experiment 2.

The only change concerned one instructional manipulation check question—replacing the “match” problem with the “coconut tree” problem:

A monkey, a squirrel, and a bird are racing to the top of a coconut tree. Select the option "squirrel" so we know you have read the text carefully.
Squirrel 
Bird 


2nd stage

Instructions per condition:

Baseline cost & no reward
In the next section, we will ask you to solve the same eight word problems again.

This time, we will give you feedback on your previous answer: we will tell you whether your answer was correct or not and explain why this is the case. You will have the opportunity to provide a new answer to the same problem, so if you initially made an incorrect answer then you can change your initial answer.

Before we start, we are going to ask you to complete a word categorisation task on the next page.

To proceed, please confirm that you read the instructions described above carefully.
Yes, I did 
No, I didn't really 


Increased cost & no reward
In the next section, we will ask you to solve the same eight word problems again.

This time, we will give you feedback on your previous answer: we will tell you whether your answer was correct or not and explain why this is the case. You will have the opportunity to provide a new answer to the same problem, so if you initially made an incorrect answer then you can change your initial answer.     

However, if you decide to change your original answer you will then have to complete a word categorisation task each time you decide to change your original answer. This will cost you extra time and effort.     

Before we start, we are going to ask you to complete an example of the word categorisation task on the next page.

To proceed, please confirm that you read the instructions described above carefully.
Yes, I did 
No, I didn't really 


Increased cost & performance-based reward
In the next section, we will ask you to solve the same eight word problems again.

This time, we will give you feedback on your previous answer: we will tell you whether your answer was correct or not and explain why this is the case. You will have the opportunity to provide a new answer to the same problem, so if you initially made an incorrect answer then you can change your initial answer.     

However, if you decide to change your original answer you will then have to complete a word categorisation task each time you decide to change your original answer. This will cost you extra time and effort.

You will get extra £0.20 for correcting your originally incorrect response (i.e., as a bonus payment).     

Before we start, we are going to ask you to complete an example of the word categorisation task on the next page.

To proceed, please confirm that you read the instructions described above carefully.
Yes, I did 
No, I didn't really 

(Note. If “No, I didn’t really” was selected the participants were asked to carefully read again the same instructions)

Categorisation tasks
All categorisation tasks were identical to those in Experiment 2.
Cognitive reflection problems
The cognitive reflection problems presenting explanatory feedback were identical to those featuring explanatory feedback in Experiment 2. 
In addition, each cognitive reflection problem in the cost conditions featured this note:
Note: If you do decide to change your original answer you will have to complete a version of the word categorisation task you went through earlier in order to make the change.
In addition, each cognitive reflection problem with initially incorrect answer in the performance-based reward condition featured this note: 
Note: If you correct your initially incorrect response, you will receive extra £0.20 as a bonus payment. 
Example of VCRT1 per condition for an initially incorrect answer:
Baseline cost & no reward
Please answer the same word problem again. We will give you feedback this time.    

The problem was: Mary’s father has 5 daughters but no sons – Nana, Nene, Nini, Nono. What is the fifth daughter's name probably?    
A/ Nunu
B/ Mary    

Feedback: Your original answer was ‘Nunu’. This is incorrect. The correct answer is ‘Mary’.

Explanation: Here we explain why the fifth daughter’s name is Mary.     

The father has four daughters whose names all begin with N: Nana, Nene, Nini and Nono, but also we learned at the beginning of the first sentence that he is Mary’s father. Since Mary is a female name, his fifth daughter must be Mary.     

The answer ‘Nunu’ is a common incorrect response that people give when they overlook the fact that the father is also Mary’s father.  

If you want to keep your original answer, please select 'Nunu' from the options below.  
If you want to change your original answer, please select 'Mary' from the options below.
Nunu 
Mary 

Increased cost & no reward
Please answer the same word problem again. We will give you feedback this time.    
The problem was: Mary’s father has 5 daughters but no sons – Nana, Nene, Nini, Nono. What is the fifth daughter's name probably?    
A/ Nunu
B/ Mary    
Feedback: Your original answer was ‘Nunu’. This is incorrect. The correct answer is ‘Mary’.
Explanation: Here we explain why the fifth daughter’s name is Mary.     

The father has four daughters whose names all begin with N: Nana, Nene, Nini and Nono, but also we learned at the beginning of the first sentence that he is Mary’s father. Since Mary is a female name, his fifth daughter must be Mary.     

The answer ‘Nunu’ is a common incorrect response that people give when they overlook the fact that the father is also Mary’s father.  

If you want to keep your original answer, please select 'Nunu' from the options below.  
If you want to change your original answer, please select 'Mary' from the options below.

Note: If you  do decide to change your original answer you will have to complete a  version of the word categorisation task you went through earlier in  order to make the change.
Nunu 
Mary 


Increased cost & performance-based reward

Please answer the same word problem again.     

The problem was: Mary’s father has 5 daughters but no sons – Nana, Nene, Nini, Nono. What is the fifth daughter's name probably?  
A/ Nunu
B/ Mary    

Feedback: Your original answer was ‘Nunu’. This is incorrect. The correct answer is ‘Mary’.

Explanation: Here we explain why the fifth daughter’s name is Mary.     

The father has four daughters whose names all begin with N: Nana, Nene, Nini and Nono, but also we learned at the beginning of the first sentence that he is Mary’s father. Since Mary is a female name, his fifth daughter must be Mary.     

The answer ‘Nunu’ is a common incorrect response that people give when they overlook the fact that the father is also Mary’s father.  

If you want to keep your original answer, please select 'Nunu' from the options below.  
If you want to change your original answer, please select 'Mary' from the options below.     

Note: If you do decide to change your original answer you will have to complete a version of the word categorisation task you went through earlier in order to make the change.     
Note: If you correct your initially incorrect response, you will receive extra £0.20 as a bonus payment.
Nunu 
Mary 

Confidence questions 
All confidence questions were identical to those used in Experiment 2.

Socio-demographic questions

All socio-demographic questions were identical to those used in Experiment 2. 



[bookmark: _Toc118360997]Experiment 4: Materials
1st stage

Instructions

On the next pages, we are going to ask you to solve six problems. 
We only want to know your very first, intuitive response.
 
Please don’t think about the problems. Just give us the very first answer that comes to your mind as quickly as possible.
---page break---
We are going to start with a couple of practice problems. First, a short instruction will appear. Then, a fixation cross will appear. Finally, the problem will be presented. 
 
We are interested in your initial, intuitive response. To assure this, a time limit was set for your response, which is going to be a few seconds. When there is 1 second left, the background colour will turn to yellow to let you know that the deadline is approaching. Please make sure to answer before the deadline passes. 
   
 After you make your choice and click on it, you will be automatically taken to the next page.
 
 Press "Next" if you are ready to start the practice session!

Practice problems (with time response feedback)

Instructions
Please indicate your very first, intuitive answer to the next problem.
Marc has £12 in his pocket.
Marc gives £6 to his friend, Tom.
How much money does Marc have left in his pocket?
£8 
£6 
£18 
£0 


Marc has £10 in his pocket.
Marc gives £5 to his friend, Tom.
How much money does Marc have left in his pocket?
£5 
£10 
£15 
£0 

Marc has £20 in his pocket.
Marc gives £6 to his friend, Tom. 
How much money does Marc have left in his pocket? 
£14 
£6 
£20 
£18 

Feedback (if not on time) 
You did not enter your response before the deadline. Try to respond within the deadline on the next trials. No big deal if you're not totally sure. Just enter your very first intuitive answer.

Test Problems

Instructions
Please indicate your very first, intuitive answer to the next problem.
Mark’s father loves ales, politics and the United Kingdom. He has four children, and the names of the first three are England, Wales, and Scotland.  
   
The name of the fourth child is:
Mark 
Northern Ireland 
John 
Ireland 

Ellen is sailing in a yacht race, and she overtakes a sailor who is in 34th place.  
What is Ellen’s current position?
34th place 
33rd place 
32nd place 
35th place 


Usain ran a 200-metre race in Paris and achieved the tenth quickest and tenth slowest time. 
How many runners ran in this race? 
19 runners 
20 runners 
21 runners 
10 runners 


A car factory in Dongguan has 100 new industrial robot arms that can manufacture 100 self-driving cars in 100 minutes. 
How many minutes must 200 industrial robots take to manufacture 200 self-driving cars? 
100 minutes 
200 minutes 
20 minutes 
50 minutes 

Marie used a strong yeast for making bread dough. In a large proofing basket, a dough ball doubles in size every hour. Marie left the dough for 24 hours and it filled the basket completely. 

If she only wanted half the basket filled, how long should she leave the dough? 
23 hours 
12 hours 
6 hours 
21 hours 


Tom can drink a bottle of Pinot Noir in 6 hours. Emma can drink a bottle of Pinot Noir in 12 hours. 
How many hours would it take them to drink one bottle of Pinot Noir together?  
4 hours 
9 hours 
12 hours 
3 hours 

Response Time Feedback (after each problem not responded within the time limit)

You did not enter your response before the deadline. Try to respond within the deadline on the next trials. No big deal if you're not totally sure. Just enter your very first intuitive answer.

Overall response feedback
You have answered ${gr://SC_4V0CvXGB2FP6LLE/Score} out of 6 word problems correctly.


2nd stage

General Instructions

In the next section, we will ask you to solve the same word problems again. However, you will see only those problems that you have NOT answered correctly.
 
This time, we will give you more time to solve these problems. This will allow you to read them carefully and think hard about them. 

---page break---
In addition, we will ask you to complete another task: a counting task.  
   
In this simple task, you will be shown a table with ten columns and ten rows (i.e., 100 cells), each cell containing a letter "A" or "H". You will be asked to count how many letter "As" there are.  
   
You can see an example on the next page.
---page break---

How many times does the letter “A” appear in the picture? 
[image: ]

Please answer by entering a number between 0 and 100.
---page break---

To summarise, in the next section, we will ask you to complete the word problems you have not answered correctly before. Each of the word problems will be accompanied by a counting task.
  
 The word problem will be presented on the same page as the counting task.
  
 You will have 40 seconds to complete both of them.
  
 You can devote as much time as you want to the word problem/the counting task but always within the time limit.
  
 After 40 seconds, you will be automatically moved to the next page.    
---page break---

Let's start with a practice example.

Click "Next" when ready!

---page break---

Word problem  
   
Marc has £120 in his pocket.
 
Marc gives £70 to his friend, Tom.
 
How much money does Marc have left in his pocket?
£50 
£60 
£40 
£70 

Counting task
  
[image: ]
How many times does the letter “A” appear in the picture? 


Instructions per condition (reminder of instructions was presented before each problem):

Baseline condition

Try your best to answer the word problem and the counting task correctly.    
I understand 

Reward condition
 
Try your best to answer the word problem and the counting task correctly.    
   
You will get an extra £0.40 for answering the word problem correctly (i.e., as a bonus payment).


So if you are presented with all six word problems and answer each of them correctly, you will receive £2.40 as a bonus payment.
I understand 


Cost condition:
 
Try your best to answer the word problem and the counting task correctly.    
   
You will get an extra £0.40 for answering the counting task correctly (i.e., as a bonus payment).  

So if you are presented with all six counting tasks and answer each of them correctly, you will receive £2.40 as a bonus payment. 
I understand 


Cognitive Reflection problems are presented:

Word problem

Mark’s father loves ales, politics and the United Kingdom. He has four children, and the names of the first three are England, Wales, and Scotland.  
   
The name of the fourth child is:
Mark 
Northern Ireland 
John 
Ireland 

Note: see all six problems in Pretest 4 Materials

Counting tasks are presented:

Counting task   
  [image: ]
How many times does the letter “A” appear in the picture?

Note: see all six stimuli in Pretest 4 Materials
Note: A countdown timer appears in the right corner (40 seconds).

Socio-demographic questions

All socio-demographic questions were identical to those used in Experiment 2. 
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Experiment 5: Materials

1st stage

General Instructions

On the next pages, we are going to ask you to solve a word problem.  
   
Initially, the problem will be presented for 15 seconds. When there are 5 seconds left, the background colour will turn yellow to let you know that the deadline is approaching. Please make sure to answer before the deadline passes. 
   
After you make your choice and click on it, you will be automatically taken to the next page.  

Afterwards, you will get a feedback on your answer and the possibility to spend more time on the problem if you wish so.

Problem

Mark’s father loves ales, politics and the United Kingdom. He has four children, and the names of the first three are England, Wales, and Scotland.  
   
The name of the fourth child is:
Mark 
Northern Ireland 
John 
Ireland 


2nd stage

General Instructions

[If participants answered correctly, they saw this feedback]

Your answer was CORRECT!

[If participants did not answer correctly, they saw this feedback; however, only those in the reward condition saw the sentence in bold as well]

Your answer was NOT CORRECT.


Do you want to skip to the next part or correct your response?
We will pay you an extra £0.30 as a bonus payment if you answer the problem correctly.
Skip this problem 
Correct your answer 


You can choose now for how long you will be able to see and answer the problem.
How much time do you want to spend on the problem?
10 seconds 
20 seconds 
30 seconds 
40 seconds 
50 seconds 
60 seconds 



Socio-demographic questions

All socio-demographic questions were identical to those used in Experiment 2. 
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1st stage

Cognitive Reflection problems 

Instructions
On the next pages you will see several items that vary in difficulty. Answer as many as you can.

Problems

Mary’s father has 5 daughters but no sons – Nana, Nene, Nini, Nono. What is the fifth daughter's name probably?
Nunu 
Mary 

How many of each animal did Moses put on the ark?
Two 
None 

The wind blows west. An electric train runs east. In which cardinal direction does the smoke from the locomotive blow?
West 
No direction 

If you have only one match and you walk into a dark room where there is an oil lamp, a newspaper and wood - which thing would you light first?
Oil lamp 
Match 

Would it be ethical for a man to marry the sister of his widow?
No 
Not possible 

If it takes 5 machines 5 minutes to make 5 widgets, how long would it take 100 machines to make 100 widgets?
100 minutes 
5 minutes 

In a lake, there is a patch of lily pads. Every day, the patch doubles in size. If it takes 48 days for the patch to cover the entire lake, how long would it take for the patch to cover half of the lake?
24 days 
47 days 

If John can drink one barrel of water in 6 days, and Mary can drink one barrel of water in 12 days, how long would it take them to drink one barrel of water together?
9 days 
4 days 

Jerry received both the 15th highest and the 15th lowest mark in the class. How many students are in the class?
30 students 
29 students 

A man buys a pig for £60, sells it for £70, buys it back for £80, and sells it finally for £90. How much has he made?
£10 
£20 


Confidence question (presented on a separate screen after each problem)

How confident are you that the answer you have just provided is correct?
	
	0 = totally not sure
	100 = totally sure



	
	0
	10
	20
	30
	40
	50
	60
	70
	80
	90
	100



	 
	[image: ]




2nd stage

Instructions

In the next section, we will ask you to solve the same 10 word problems again.

This time, we will give you feedback on your previous answer: we will tell you whether your answer was correct or not and explain why this is the case. 

You will have the opportunity to provide a new answer to the same problem, so if you initially made an incorrect answer then you should change your initial answer.     

The purpose of this second round of responding is to know whether short explanations of these word problems are sufficient to overcome people’s original incorrect answers that might be intuitively appealing.


To proceed, please confirm that you read the instructions described above carefully.

Yes, I did 
No, I didn't really 


(Note. If “No, I didn’t really” was selected the participants were asked to carefully read again the same instructions)


An example presentation of the “Mary’s father” problem (VCRT 1) in 2nd stage for initially incorrect and initially correct solution

Initially incorrect
 
Please answer the same word problem again. We will give you feedback this time.    

The problem was: Mary’s father has 5 daughters but no sons – Nana, Nene, Nini, Nono. What is the fifth daughter's name probably?    
A/ Nunu
B/ Mary    

Feedback: Your original answer was ‘Nunu’. This is incorrect. The correct answer is ‘Mary’.

Explanation: Here we explain why the fifth daughter’s name is Mary.     

The father has four daughters whose names all begin with N: Nana, Nene, Nini and Nono, but also we learned at the beginning of the first sentence that he is Mary’s father. Since Mary is a female name, his fifth daughter must be Mary.     

The answer ‘Nunu’ is a common incorrect response that people give when they overlook the fact that the father is also Mary’s father.  

If you want to keep your original answer, please select 'Nunu' from the options below.  
If you want to change your original answer, please select 'Mary' from the options below.
Nunu 
Mary 

Initially correct

Please answer the same word problem again. We will give you feedback this time.    
The problem was: Mary’s father has 5 daughters but no sons – Nana, Nene, Nini, Nono. What is the fifth daughter's name probably?    
A/ Nunu
B/ Mary    

Feedback: Your original answer was ‘Mary’. This is correct.

Explanation: Here we explain why the fifth daughter’s name is Mary.     

The father has four daughters whose names all begin with N: Nana, Nene, Nini and Nono, but also we learned at the beginning of the first sentence that he is Mary’s father. Since Mary is a female name, his fifth daughter must be Mary.     

The answer ‘Nunu’ is a common incorrect response that people give when they overlook the fact that the father is also Mary’s father. 

If you want to keep your original answer, please select 'Mary' from the options below.  
If you want to change your original answer, please select 'Nunu' from the options below.
Nunu 
Mary 

Explanations for other problems

VCRT 2
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.  

VCRT 3
Explanation: Here we explain why the smoke from this locomotive does not blow west.     

Since this is an electric train, there is no smoke blowing from the locomotive as there would be from a locomotive powered by a coal engine. Therefore, the correct answer is ‘no direction’.     

The answer ‘west’ is a common incorrect response that people give when they overlook the fact that the train is an electric locomotive.  

VCRT 4
Explanation: Here we explain why one needs to first light a match.

Since you only have one match and nothing else to start the fire with, you need to light the match and only then the other objects. Therefore, the correct answer is ‘match’.

The answer ‘oil lamp’ is a common incorrect response that people give when they overlook the fact that to light the oil lamp one needs to first light up a match.  

VCRT 5
Explanation: Here we explain why it is not possible for a man to marry the sister of his widow.

For a man to have a widow, the man must be dead. Hence, it is not possible for him to marry anybody regardless of whether it is an ethical decision or not. Therefore, the correct answer is ‘not possible’.

The answer ‘no’ is a common incorrect response that people give when they overlook the fact that the man is not alive anymore. 

NCRT 1     
Explanation: Here we explain why it takes 5 minutes for 100 machines to make 100 widgets.     

If it takes 5 machines 5 minutes to make 5 widgets then each of the machines makes 1 widget during these five minutes. In other words, 1 machine would make 1 widget in 5 minutes. Similarly, each of 100 machines working simultaneously will produce 1 widget in 5 minutes. So, 100 machines will produce 100 widgets together in 5 minutes.     

The answer ‘100 minutes’ is a common incorrect response that people give when they assume the time is increasing at the same rate as the number of machines and the number of widgets (i.e., to 100).    

NCRT 2     
Explanation: Here we explain why it takes 47 days for the patch of lily pads to cover half of the lake.

If the patch of lily pads doubles in size every day, then the size growth per day is bigger and bigger every day. It always doubles its size, so it will take only one day to double its size when it covers half of the lake. In other words, it will be half of its size just one day before it covers the entire lake. This means that it will be half of  its size on the 47th day.

The answer ‘24 days’ is a common incorrect response that people give when they assume that the lily pad size growth is the same every day, so they compute 48/2 = 24 days. However, the growth size increase is bigger and bigger every day.   
  
NCRT 3     
Explanation: Here we explain why John and Mary will need only 4 days to drink 1 barrel of water together.
 
If John can drink 1 barrel of water in 6 days, he will be able to drink 1/6 (roughly 17%) of a barrel every day.
If Mary can drink 1 barrel of water in 12 days, she will be able to drink 1/12 (roughly 8%) of a barrel every day.
Together then they will be able to drink 1/6 + 1/12 = 1/4 (i.e., 17% + 8% = 25%) of a barrel every day.
It means that to finish the whole barrel together they will need 4 days:  1/4 of a barrel every day, since 1/4 + 1/4 + 1/4 + 1/4 = 1.

The answer ‘9 days’ is a common incorrect response that people give when they overlook the fact that the question requires you to calculate how long it would take John and Mary to drink a barrel of water together, not on average (i.e., (6+12)/2 = 9).     

NCRT 4
Explanation: Here we explain why there are only 29 students in the class.

We need to find an ordered set where Jerry’s mark will be at the 15th position when we count from the lowest score up (counting forward) as well as from the highest score down (counting backwards).     
Let’s first see the 15th lowest mark in the class of 29 students and the 15th lowest mark in the class of 30 students:     
15 lowest marks if we assume there are 29 students:  1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th 14th 15th     
15 lowest marks if we assume there are 30 students:  1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th 14th 15th     

When counting forward, we can see the position is the same in both sets.     

However, the situation is different between the 2 sets if we count backwards, i.e., starting from the highest score:
15 highest marks if we assume there are 29 students:  29th 28th 27th 26th 25th 24th 23rd 22nd 21st 20th 19th 18th 17th 16th 15th  
15 highest marks if we assume there are 30 students:  30th 29th 28th 27th 26th 25th 24th 23rd 22nd 21st 20th 19th 18th 17th 16th    

The answer ’30 students’ is a common incorrect response that people  give when they assume that simple division is a sound strategy here  (30/2 = 15).



NCRT 5
Explanation: Here we explain why the man’s profit is £20.

It helps to think of the two transactions as separate events. 
In the first transaction, the man buys a pig for £60 and sells it for £70. His earnings are £10 since £70 − £60 = £10. In the second transaction, he buys the pig for £80 and sells it for £90. So his earnings are £10 in this second transaction since £90 − £80 = £10. Now we can see that as he earned £10 in the first transaction and £10 in the second transaction, together he earned £20. You can also calculate this using an equation such as this: x = −£60 (buy) + £70 (sell) − £80 (buy) + £90 (sell) = £20 profit.     

The answer ‘£10’ is a common incorrect response that people give when they overlook the fact that the transactions are independent and try to adjust for the fact that the man sells the pig for £70 and then buys it back for £80, making it look like he spent an additional £10. 



Confidence question

How confident are you that the answer you have just provided is correct?
	
	0 = totally not sure
	100 = totally sure



	
	0
	10
	20
	30
	40
	50
	60
	70
	80
	90
	100



	 
	[image: ]



At least one no-correction question
We noticed that at least on one occasion you have not corrected your incorrect answer. Could you please tell us why? 

Socio-demographic questions

What is your age?

What is your gender?
Male 
Female 
Other 
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Syllogism

Instructions
In this part of this experiment you will need to solve a number of reasoning problems. At the beginning you are going to get two premises, which you have to assume being true. Then a conclusion will be presented.     

You have to indicate whether the conclusion follows logically from the premises or not.  You have to assume that the premises are all true. This is very important.     

Below you can see an example of the problems.  
    Premise 1: All dogs have four legs
    Premise 2: Puppies are dogs
    Conclusion: Puppies have four legs     

Does the conclusion follow logically?
   Yes
   No 

Problem
Remember: You have to indicate whether the conclusion follows logically from the premises or not.   

You have to assume that the premises are all true. This is very important.    

Premise 1: All animals with four legs are dangerous.
Premise 2: Poodles are not dangerous. 

Conclusion: Poodles do not have four legs.
 
 Does the conclusion follow logically?
Yes 
No 


Word Categorisation Task: Easy

You are given a list of words in the left column. Your task is to sort all these words into the boxes on the right according to the categories given. 
   
(i) Words with exactly 5 letters.  
(ii) Words with exactly 4 letters.
(iii) All other words that do not fit into the above categories.  
   
Note: vowels appearing in this task are the letters A, E, I, O, and U. All other letters appearing in this task are consonants.    
  
Stimuli: BLACK, BREAD, GIRL, SOFT, ANGER, MUSIC, SWEET, HIGH, SPIDER, NEEDLE, BEET, DOCTOR, FOOT, WINDOW, LOUD, PROUD, WEED, PERIOD, SIMPLE, HOME


Word Categorisation Task: Moderate
   
You are given a list of words in the left column. Your task is to sort all these words into the boxes on the right according to the categories given.  
 
(i) Words with exactly 5 letters, and at least 2 vowels.  
(ii) Words with exactly 4 letters and at least 2 vowels.
(iii) All other words that do not fit into the above categories.  
   
Note: vowels appearing in this task are the letters A, E, I, O, and U. All other letters appearing in this task are consonants.    
 
Stimuli: BLACK, BREAD, GIRL, SOFT, ANGER, MUSIC, SWEET, HIGH, SPIDER, NEEDLE, BEET, DOCTOR, FOOT, WINDOW, LOUD, PROUD, WEED, PERIOD, SIMPLE, HOME

Word Categorisation Task: Hard

You are given a list of words in the left column. Your task is to sort all these words into the boxes on the right according to the categories given. 
    
(i) Words with exactly 5 letters, and at least 2 vowels.  
(ii) Words with exactly 4 letters and maximum 1 vowel.
(iii) All other words that do not fit into the above categories.  
   
Note: vowels appearing in this task are the letters A, E, I, O, and U. All other letters appearing in this task are consonants.    

Stimuli: BLACK, BREAD, GIRL, SOFT, ANGER, MUSIC, SWEET, HIGH, SPIDER, NEEDLE, BEET, DOCTOR, FOOT, WINDOW, LOUD, PROUD, WEED, PERIOD, SIMPLE, HOME


Effort scale

Please answer the following questions with respect to the task you just completed.
How effortful is it to complete this task correctly?
How time-consuming is it to complete this task correctly?
How difficult is it to complete this task correctly?

Note: We used 7-point Likert scale (verbal anchors for 1, 4, 7 point: Not at all, Moderately, Extremely, respectively)

Example of choice task (easy task condition)

You have one more sorting task to complete. You will have to categorise a different set of words into the same categories presented in one of the two sorting tasks you have just completed. 

For this last problem, you can choose which type of sorting rule is used to define the categories in the task.

Previously, you saw two types of rules:  
   
Type A: Number of letters and vowels (Sort the words into groups with 4 or 5 letters.)  
Type B: Number of letters, and different vowels  (Sort the words into groups with 4 or 5 letters, at least 2 vowels or maximum 1 vowel)  
   
You may choose either a Type A or Type B rule for your next problem.  
   
I choose ...
Type A (Number of letters and vowels) 
Type B (Number of letters, and different vowels) 


Example of the secondary follow-up task (moderate task)

You are given a list of words in the left column. Your task is to sort all these words into the boxes on the right according to the categories given. 
    
(i) Words with exactly 5 letters, and at least 2 vowels.  
(ii) Words with exactly 4 letters and at least 2 vowels.
(iii) All other words that do not fit into the above categories.  
   
Note: vowels appearing in this task are the letters A, E, I, O, and U. All other letters appearing in this task are consonants.    

Stimuli: CHAIR, ROUGH, KING, SLOW, FRUIT, SLEEP, THIEF, FOOT, BOTTOM


Socio-demographic questions

What is your age?

What is your gender?
Male 
Female 
      Other 
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CRT word problem

Please, solve this word problem. 

If John can drink one barrel of water in 6 days, and Mary can drink one barrel of water in 12 days, how long would it take them to drink one barrel of water together?
9 days 
4 days 

Word Categorisation Task (10 words)

You are given a list of 10 words in the left column. Your task is to sort all these words into the boxes on the right according to the categories given. 
(i) Words with exactly 5 letters, and at least 2 vowels.  
(ii) Words with exactly 4 letters and at least 2 vowels.
(iii) All other words that do not fit into the above categories.  
   
Note: vowels appearing in this task are the letters A, E, I, O, and U. All other letters appearing in this task are consonants.    

Stimuli: SOON, ROOM, MOAN, APRIL, FLEET, GROAN, CATCH, PICKS, NUMBER, BOUNCE

Word Categorisation Task (20 words)
   
You are given a list of 20 words in the left column. Your task is to sort all these words into the boxes on the right according to the categories given.  
(i) Words with exactly 5 letters, and at least 2 vowels.  
(ii) Words with exactly 4 letters and at least 2 vowels.
(iii) All other words that do not fit into the above categories.  
   
Note: vowels appearing in this task are the letters A, E, I, O, and U. All other letters appearing in this task are consonants.    

Stimuli: BLACK, BREAD, GIRLS, SOFT, ANGER, MUSIC, SWEET, HIGH, SPIDER, NEEDLE, BEET, DOCTOR, FOOT, WINDOW, LOUD, PROUD, WEED, PERIOD, SIMPLE, HOME

Effort scale

Please answer the following questions with respect to the task you just completed.
How effortful is it to complete this task correctly?
How time-consuming is it to complete this task correctly?
How difficult is it to complete this task correctly?

Note. We used a 7-point Likert scale (verbal anchors for 1, 4, 7 point: Not at all, Moderately, Extremely, respectively)

Choice 

So far, you have completed three tasks: the word categorisation task with 10 words to categorise, the word categorisation task with 20 words to categorise and the math word problem.

You have one more task to complete. This task will be very similar to one of the three tasks you have just completed.   

For this last task, you can choose which one you want to complete.  

I prefer to complete another...
word categorisation task with 10 words to categorise 
word categorisation task with 20 words to categorise 
math word problem 
Socio-demographic questions

What is your age?

What is your gender?
Male 
Female 
Other 
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Cognitive Reflection problems Reading Pretest 
Instructions
Please read these instructions carefully!
 
In this part, you will see one practice problem and six test problems we plan to use in future studies. Your task is pretty simple: you just need to read these problems and select OPTION A as an answer to these problems. We want to know how long people need on average to read the material and select one of the answer options. You do not need to try to solve or think about the problems. Just read the problem, choose OPTION A, and advance to the next problem.
 
 Please stay focused and read the problems in the way you typically would. Since we want to get an accurate reading time estimate, please avoid getting distracted before you finish reading.
 
 After each problem, we will present you with some easy verification questions to check whether you actually read the problems. This is simply to make sure that participants are complying with the instructions and actually reading the problems (instead of clicking through them without paying attention). There is no need to worry. When you read the problems, you will have no trouble at all answering the verification questions.
 
 Please confirm below that you have read these instructions carefully and then press the “Next” button.
I read the instructions carefully 

Practice problems
If you have only one match and you walk into a dark room where there is an oil lamp, a newspaper and wood – which thing would you light first?
Option A 
Option B 
Option C 
Option D 

Checking question
Please select the term that was mentioned in the problem you have just read.
Match 
Mother 
Book 
Space 

You have not managed to answer correctly. We are going now to present you with the practice problem again.  
   
Remember: read the problem with comprehension but as quickly as possible and select OPTION A from the answer options. Then click “Next”!  
I understand the instructions 

CRT problems (always presented with four options A to D)
Mark’s father loves ales, politics and Great Britain. He has four children, and the names of the first three are England, Wales, and Scotland. 
The name of the fourth child is:  
Ellen is sailing in a yacht race, and she overtakes a sailor who is in 34th place. 
What is Ellen’s current position?
Usain ran a 200-metre race in Paris and achieved the tenth quickest and tenth slowest time. 
How many runners ran in this race?
A car factory in Dongguan has 100 new industrial robot arms that can manufacture 100 self-driving cars in 100 minutes.
How many minutes must 200 industrial robots take to manufacture 200 self-driving cars?
Marie used a strong yeast for making bread dough. In a large proofing basket, a dough ball doubles in size every hour. Marie left the dough for 24 hours and it filled the basket completely. 
If she only wanted half the basket filled, how long should she leave the dough?
Tom can drink a bottle of Pinot Noir in 6 hours. Emma can drink a bottle of Pinot Noir in 12 hours. 
How many hours would it take them to drink one bottle of Pinot Noir together?  

Comprehension checks (in the order of the CRT problems, always presented after the problem on a separate page)
Please select the term that was mentioned in the problem you have just read.
Great Britain 
Switzerland 
Netherland 
France 

Please select the term that was mentioned in the problem you have just read.
yacht race 
running race 
sledge race 
Formula 1 race 

Please select the term that was mentioned in the problem you have just read.
runners 
skiers 
skaters 
sailors 

Please select the term that was mentioned in the problem you have just read.
cars 
buses 
bikes 
boats 

Please select the term that was mentioned in the problem you have just read.
bread 
meat 
tomatoes 
butter 

Please select the term that was mentioned in the problem you have just read.
bottle 
plate 
knife 
spoon 

Counting Task
Instructions
In the next section, you will complete several counting tasks.  
   
In these simple tasks, you will be shown a table with ten columns and ten rows (i.e., 100 cells), each cell containing a letter "A" or "H". You will be asked to count how many letter "As" there are.  
   
You can take as much time as you need to complete the tasks.  
Practice problem
First, we will give you the following practice example. 
Please look at the picture below and carefully count how many letter “As” there are.
[image: ]
How many times does the letter “A” appear in the picture? 

Please answer by entering a number between 0 and 100.
Test tasks
Please look at the picture below and carefully count how many letter “As” there are.
How many times does the letter “A” appear in the picture?
Stimuli:
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
Cognitive Reflection Problems
Instructions
In the final section, you will see several verbal problems that vary in difficulty.  
Take as much time as needed to solve them.

Mark’s father loves ales, politics and Great Britain. He has four children, and the names of the first three are England, Wales, and Scotland.[footnoteRef:1] 
The name of the fourth child is: 
Mark 
Northern Ireland 
John 
Ireland  [1:  “Great Britain” was replaced with “the United Kingdom” in the problem used in the main study to create stronger intuitive incorrect response.] 


Ellen is sailing in a yacht race, and she overtakes a sailor who is in 34th place.
What is Ellen’s current position?
34th place 
33rd place 
32nd place 
35th place 

Usain ran a 200-metre race in Paris and achieved the tenth quickest and tenth slowest time. 
How many runners ran in this race? 
19 runners 
20 runners 
21 runners 
10 runners 

A car factory in Dongguan has 100 new industrial robot arms that can manufacture 100 self-driving cars in 100 minutes. 
How many minutes must 200 industrial robots take to manufacture 200 self-driving cars? 
100 minutes 
200 minutes 
20 minutes 
50 minutes 

Marie used a strong yeast for making bread dough. In a large proofing basket, a dough ball doubles in size every hour. Marie left the dough for 24 hours and it filled the basket completely. 

If she only wanted half the basket filled, how long should she leave the dough? 
23 hours 
12 hours 
6 hours 
21 hours 

Tom can drink a bottle of Pinot Noir in 6 hours. Emma can drink a bottle of Pinot Noir in 12 hours. 
How many hours would it take them to drink one bottle of Pinot Noir together?  
4 hours 
9 hours 
12 hours 
3 hours 

Familiarity
Have you ever encountered these or very similar problems before starting our study?
Options: No/Yes

External help
Have you used external sources (e.g., the internet, books, asking friends) to answer these word problems? 
Note that you will be rewarded for your participation regardless of the answer you give, so feel free to be honest! 
Options: No/ Yes, but I did not find the answer/ Yes and I found the answer

Socio-demographic questions

All socio-demographic questions were identical to those used in Experiment 2. 
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Instructions:
In this section, we are going to ask you to complete this word categorisation task.  
   
Word Categorisation Task (All participants)
   
You are given a list of words in the left column. Your task is to sort all these words into the boxes on the right according to the categories given.  
 
(i) Words with exactly 5 letters, and at least 2 vowels.  
(ii) Words with exactly 4 letters and at least 2 vowels.
(iii) All other words that do not fit into the above categories.  
   
Note: vowels appearing in this task are the letters A, E, I, O, and U. All other letters appearing in this task are consonants. 

Stimuli: GIRLS, SOFT, MUSIC, SWEET, DOCTOR, WEED, SIMPLE, HOME, PROUD, LOUD

Instructions: 
In the next section, we will ask you to choose the prefered answer from two answer options.
 
However, one answer option is always penalised. If selected, you will have to complete an additional word categorisation task similar to the one from the beginning of this survey.

[The participants in the action selection condition read this text:]
Please choose one of the answer options.   If you do decide to choose the answer '29 students' you will have to complete an additional word categorisation task similar to the one you went through earlier.
30 students 
29 students 

[The participants in the correction decision condition read this text:]

Please choose one of the answer options. Please solve this word problem by choosing the prefered answer option.     
Jerry received both the 15th highest and the 15th lowest mark in the class. How many students are in the class?
 A/ 30 students
 B/ 29 students  

HINT:  The correct answer is ‘29 students’.

Explanation: Here we explain why there are only 29 students in the class.

We need to find an ordered set where Jerry’s mark will be at the 15th position when we count from the lowest score up (counting forward) as well as from the highest score down (counting backwards).     

Let’s first see the 15th lowest mark in the class of 29 students and the 15th lowest mark in the class of 30 students:     

15 lowest marks if we assume there are 29 students:  
1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th 14th 15th     

15 lowest marks if we assume there are 30 students:  
1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th 14th 15th     

When counting forward, we can see the position is the same in both sets.     

However, the situation is different between the 2 sets if we count backwards, i.e., starting from the highest score:
15 highest marks if we assume there are 29 students:  
29th 28th 27th 26th 25th 24th 23rd 22nd 21st 20th 19th 18th 17th 16th 15th  
15 highest marks if we assume there are 30 students:  
30th 29th 28th 27th 26th 25th 24th 23rd 22nd 21st 20th 19th 18th 17th 16th     

The answer ’30 students’ is a common incorrect response that people give when they assume that simple division is a sound strategy here (30/2 = 15).

If you do decide to choose the answer '29 students' you will have to complete an additional word categorisation task similar to the one you went through earlier.
30 students 
29 students 
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[Those who chose the high cost option then completed another categorisation task:]
You have to complete this word categorisation task because you have selected the answer '29 students'.

You are given a list of words in the left column. Your task is to sort all these words into the boxes on the right according to the categories given. 
   
 
(i) Words with exactly 5 letters, and at least 2 vowels.  
(ii) Words with exactly 4 letters and at least 2 vowels.
 (iii) All other words that do not fit into the above categories.  
   
Note: vowels appearing in this task are the letters A, E, I, O, and U. All other letters appearing in this task are consonants.

Stimuli: SOON, REAL, SURE, APRIL, SPARE, BRAIN, BIRD, CATCH, DRAGON, NUMBER


Socio-demographic questions

All socio-demographic questions were identical to those used in Experiment 2. 
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Word Categorisation Task

You are given a list of words in the left column. Your task is to sort all these
words into the boxes on the right according to the categories given

(i) Words with exactly 5 letters, and at least 2 vowels
(i) Words with exactly 4 letters and at least 2 vowels
(iil) All other words that do not fit into the above categories

Note: vowels appearing in this task are the letters A,E, |, 0, and U. All other letters
appearing in this task are consonants.

Items
HOME

(i) 5 letters, at least 2 vowels

SWEET
DOCTOR
PROUD

SOFT
WEED ) 4 letters, at least 2 vowels

GIRLS
SIMPLE
Loup
Music





