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Metacognitive Advantage of Deliberative over Intuitive
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In this study, we investigated the hypothesis that correct responders are at a metacognitive advantage
compared to intuitively incorrect responders because they are aware that there exists an appealing but
incorrect response that many would fall for. A total of 169 participants solved three CRT tasks, followed
by questions about the perceived difficulty of the tasks and the most probable incorrect response that
others gave. Results mainly confirmed the hypothesis: the more correct responses (or the less intuitive
responses) participants gave, the more they were correct about the most prevalent incorrect responses
of others. Furthermore, the more correct responses (or the less intuitive responses) participants had, the
more difficult they found the tasks to be, perhaps due to the awareness of the incorrect but appealing
response that would trick many others into giving a wrong response. Interestingly, the number of non-sen-
sical responses (those neither correct nor intuitive) was positively related both to awareness of appealing
incorrect responses and to the perceived difficulty of the task. This indicates that even those participants
who seemingly gave non-sensical responses to CRT tasks might have a metacognitive advantage over in-
tuitively incorrect responders. We discuss how our results fit into contemporary dual-process theories.
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a correct one. Probably the best-known
Introduction problem from the test is the “bat-and-ball”
problem:
The Cognitive Reflection Test (Frederick, A bat and ball together cost $1.10. The bat
2005) is a three-item test that pits an in-  costs $1.00 more than the ball. How much
tuitive, but incorrect, response against does the ball cost?
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Here, the correct response is 5 cents. How-
ever, despite the relatively simple math knowl-
edge needed for solving this task, participants
often end up giving the wrong response of
10 cents. Each of the test’s items works in a
similar way by luring solvers into an intuitive
wrong response that allegedly needs to be rec-
ognized as wrong and overturned before cal-
culating the correct response. The test became
widely used and popular because it perfectly
illustrates the main points of the dual-process
theories of reasoning.

Reasoning, as seen through the lens of the
dual-process theory, is an interplay of fast,
automatic, autonomous, and non-conscious
System 1 and slower, rule-based, effortful de-
liberate System 2 (De Neys, 2012; 2015; Evans
& Stanovich, 2013; Kahneman, 2011). A more
recent expansion of the dual-process theories
is the tripartite theory (Stanovich, 2009; Sta-
novich, West, & Toplak, 2016) that further dif-
ferentiates between two aspects of System 2
processing, the reflective and the algorithmic
mind. The interplay between System 1 and
two aspects of System 2 is elegantly captured
by the CRT items. In order to overcome the
initial wrong response generated by the fast
and automatic System 1 (10 cents) and ar-
rive at the correct one (5 cents), one has to
reflect on the answer and recognize the need
to engage in more deliberate processing (the
reflective mind), but also to possess adequate
computational power, knowledge, and abili-
ties to calculate the right answer (algorithmic
mind).

The above example is an illustration of the
so-called “default-interventionist” view, which
is one view on the interplay between intuition
and deliberation in the dual-process theory.
Specifically, the default-interventionist view
presumes that people solve reasoning prob-
lems sequentially: first, an intuitive but incor-
rect response comes to mind that needs to be
overturned and corrected before calculating

a correct response. In other words, System 1
generates the default, heuristic response, and
System 2 must intervene by overturning it
and calculating a correct response, hence the
name “default-interventionist” view (Evans,
2006; Kahneman & Frederick, 2005; Travers,
Rolison, & Feeney, 2016). The alternative view
is the “parallel activation” view. According to
this model, the two systems do not act serially
one after the other but are both active at the
same time, simultaneously computing a prob-
lem solution from the start and competing for
control of response and behavior (Handley &
Trippas, 2015; Sloman, 1996; 2014; Trippas &
Handley, 2018).

However, recently a so-called “logical in-
tuition” model became prominent and has
been backed up by a plethora of evidence
(Bago & De Neys, 2017, 2019; De Neys, 2012,
2014, 2015; Pennycook, Fugelsang, & Koe-
hler, 2015). According to this model, a person
does not arrive at a correct response to these
kinds of questions through deliberation. In-
stead, he/she generates both incorrect and
correct, “logical” intuition from the start, and
these types of intuitions compete for a final
response. In other words, even those subjects
that give incorrect responses are sensitive to
the conflict between intuitive and correct re-
sponses. Which one will “win”, i.e., which re-
sponse will be given by a person depends on
various things including the experience with
the task at hand, “mindware”, cognitive abili-
ties and dispositions, etc.

Whichever dual-process model best de-
scribes the interplay between intuition and
deliberation on cognitive reflection and sim-
ilar tasks, it seems that correct responders
should be aware of both solutions, a correct
one and an intuitive one. This follows direct-
ly from a default-interventionist view — if a
person first needs to overturn an intuitive
response in order to calculate the correct
one, then he/she is definitely aware of both
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types of responses. Theoretically, from a “par-
allel activation” and “logical intuition” view-
points, it is possible that correct responders
remain unaware of intuitive responses if the
correct response is much stronger than the
intuitive one. For example, it is possible that
a person’s correct, logical intuition could be
so strong and dominant over the intuitive one
that an intuitive response is not even implic-
itly detected during problem solving. Plenty
of recent studies confirm this. For example, in
studies done using the so-called two response
paradigm, plenty of subjects give correct re-
sponses even when their capacities for de-
liberation are completely depleted in various
ways, meaning that their intuitive response
is a correct one (e.g., Bago & De Neys, 2017,
2019). Nevertheless, it seems probable that
even those people who respond in this way
are on some level aware of the existence of
different intuitive response and if prompted
can articulate it.

Conversely, intuitively incorrect responders
should less often be aware that other respons-
es rather than the intuitive one could be given
to the task at hand. This again follows directly
from the default-interventionist view as in-
tuitive responders never even arrived at the
deliberative phase of responding. However, a
similar outcome follows from the logical intu-
ition view as well. From this view, an intuitive
response was given because an incorrect intu-
ition was predominant and stronger than the
correct one, for whatever reason. And even
though plenty of research shows that intuitive
responders are at least implicitly aware that
their response could be conflicted with the
correct one (e.g., Bago & De Neys, 2017; De
Neys et al., 2011, 2013; Frey, Johnson, & De
Neys, 2018; Mevel et al., 2015; Stupple, Ball, &
Ellis, 2013), it is not so clear that they could ar-
ticulate what this correct response is. Two-re-
sponse paradigm studies confirm this. Apart
from showing that a non-negligible number of

subjects responds intuitively correctly, these
studies also show that only a minority of par-
ticipants change their responses from intui-
tive to correct when given a chance. In other
words, the majority of intuitive incorrect re-
sponders stick to their original response when
given the chance to think carefully about the
problem, meaning that only a minority of in-
tuitive responders are actually explicitly aware
of the correct solution.

This is indeed what Mata, Ferreira, and
Sherman (2013) showed in a series of their
studies. A general conclusion of their studies
is that correct responders are aware of both
solutions, correct one and intuitive one, while
incorrect responders are generally aware only
of intuitively incorrect solution. For example,
in their Study 1, across the three problems,
96.4-100% of incorrect responders thought
that most of the other participants had also
given the intuitively incorrect response, not
realizing that there was another solution. This
also made them underestimate the difficulty
of the tasks and overestimate their own suc-
cess rates. Conversely, most of the correct re-
sponders (61.5— 85.7%) guessed that majority
of others had given the intuitively incorrect
response, even though they themselves did
not give that answer. In another study, Mata
(2019) found that this awareness of the ex-
istence of intuitively alluring, but incorrect,
solution gave a confidence boost to correct
responders in comparison with incorrect re-
sponders, even though incorrect responders
were unjustifiably confident in their respons-
es. The authors concluded that correct re-
sponders are at a metacognitive advantage
in comparison to incorrect responders which
allows them to be better calibrated in their
judgments and better at assessing how they
compare to others.

Recently, Mata (2020) linked the findings
from the “metacognitive advantage” litera-
ture with those from the conflict detection
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literature. Specifically, he demonstrated that
metacognitive experiences of the trickiness
of a problem and social inference about how
other people might respond to the same
problem are also valid indicators of conflict
detection. He found that correct responders
are both at metacognitive advantage com-
pared to incorrect responders, judging more
often than incorrect responders that others
might not give the same response to conflict
items as they did, and better at conflict de-
tection than incorrect responders, reporting
higher experiences of the trickiness of conflict
items than incorrect responders.

This study aims to test the metacognitive
asymmetry model (Mata et al., 2013; Mata,
2020) by measuring subjective experiences
of CRT items difficulty, a measure somewhat
similar but not identical to the trickiness
measure (Mata, 2020), and social inferences
about the most frequent incorrect responses
of other participants. The general idea is the
following: if participants who respond cor-
rectly on CRT items have a metacognitive ad-
vantage over those who respond incorrectly,
then these responders should be more aware
than incorrect responders (even after pro-
longed deliberation) that others might often
respond in an intuitive, but wrong way, and
because of this also find the tasks to be more
difficult. Specifically, we set out to investigate
three research problems.

First, we examined whether there are dif-
ferences between correct and incorrect re-
sponders in their perception about the most
prominent errors of others. Here, we hypoth-
esized that correct responders will correctly
guess the most prominent errors that others
make when solving CRT tasks more often than
incorrect responders. This hypothesis follows
from the “default-interventionist” dual-pro-
cess model, but also from the “logical intu-
ition” model and recent findings that social
inferences about others’ responses are a valid

measure of conflict detection at which correct
CRT responders excel.

Second, we examined whether this aware-
ness that most other people make intuitive
errors will be related to the subjective expe-
rience of difficulty on CRT tasks. Here we hy-
pothesized that the awareness of most promi-
nent errors will be positively correlated with a
subjective experience of difficulty, since those
who are aware of the appeal of the incorrect
response should find these tasks to be tricky
and, therefore, more difficult. A similar result
was recently obtained in Mata’s (2020) study
where the correlation between the experience
of trickiness and inference about other peo-
ple’s responses (operationalized as estimation
of the percentage of participants that gives the
same response as subject) was r = -.47.

Finally, we wanted to know whether the
subjective experience of difficulty is related to
success on CRT tasks. Here, there are at least
two logical possibilities. First, it seems logical
that incorrect responders, not being aware
that they are wrong or that there exists an-
other plausible (and correct) response to the
task, will find CRT tasks quite easy, while cor-
rect responders, given that they think about
them harder and are aware that the tasks are
“tricky” will find them difficult. Therefore, one
possibility is that there will be a positive re-
lationship between difficulty and the number
of correct responses and a negative relation-
ship between difficulty and the number of
intuitively incorrect responses. However, it is
also possible that correct responders will also
find the tasks to be relatively easy. After all,
they solved the tasks correctly and the tasks
require only simple math knowledge. There-
fore, if both correct and incorrect responders
find the tasks to be easy, then we would not
expect to find a correlation between task diffi-
culty and performance. Given these two plau-
sible expectations, we did not make a specific
hypothesis for this research problem.
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Methods
Participants

Atotal of 169 participants who were attending
a pre-calculus course for the entrance exam at
the School of Economics and Business in Sara-
jevo, Bosnia and Herzegovina participated in
our study. Participants were 18 and 19 years
old and mostly females (72.8%).

Procedure

Participation in the research was on a vol-
untary basis. A two-part questionnaire was
distributed to the participants via the e-learn-
ing environment Moodle. The first part of
the questionnaire consisted of six questions
designed to collect responses to the three-
item cognitive reflection test (CRT) and par-
ticipants’ perceptions of difficulty for each of
these items (see Table 1 in the Appendix for
all the questions). Participants had 7 minutes
to complete this questionnaire.

The second part of the questionnaire was
distributed to the participants one hour lat-
er, with the aim of measuring metacognitive
awareness. We asked participants for their
opinion about the most common incorrect
answer that others gave to a given CRT task.
This was a multiple-choice question with four
alternatives (see Table 2 in the Appendix for
all the questions). Due to the participation be-
ing completely voluntary and unincentivized,
some participants dropped out between the
first and second part of the questionnaire,
which left us with N = 94 participants solving
the second part of the questionnaire.

Measurements

Cognitive reflection test. We used Frederick’s
original three items CRT (Frederick, 2005). We

coded each of the responses as either correct,
intuitive, or other (neither correct nor intui-
tive). We calculated three total scores: the
total number of correct responses, the total
number of intuitive responses, and the to-
tal number of other responses on three CRT
items.

CRT difficulty. After each CRT item, we
asked participants to rate whether they found
that item to be 1 = easy, 2 = neither easy nor
difficult or 3 = difficult. We report the average
difficulty estimate a person gave on the three
tasks.

Metacognitive awareness. We measured
metacognitive awareness by asking partic-
ipants to guess, for each of the three CRT
tasks, the most frequent incorrect response
that others gave. If a participant correctly
guessed that most others gave an intuitively
incorrect response, we scored this as correct
and awarded one point. We calculated the
total score as the sum of correct guesses for
the three tasks. Thus, the higher the score
on metacognitive awareness, the more often
the participants correctly guessed that others
mostly gave intuitively incorrect responses to
CRT tasks.

Results

In order to test our hypotheses and answer
our research problems, we conducted a cor-
relational analysis. The results of this analysis,
together with descriptive statistics and reli-
abilities of our variables, are shown in Table 1.

Regarding the first research problem, we
found a relatively high positive correlation be-
tween the number of correct CRT responses
and metacognitive awareness and a high neg-
ative correlation between the number of intu-
itive CRT responses and metacognitive aware-
ness. Unlike intuitively incorrect responses, a
total number of “other” incorrect responses
was positively correlated with metacognitive
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Table 1 Descriptive statistics and correlations between the variables

M SD Cronbach CRT CRT CRT Difficulty =~ Aware-
a correct intuitive other ness
CRT correct 0.87 1.02 .62 1 -.82%* -17* .19* AT**
CRT intuitive 1.70 1.10 .60 1 - 42 -.35%* -.53%*
CRT other 0.43 0.63 13 1 31%* 22%
Difficulty 1.51 0.47 .63 1 14
Awareness 1.55 1.02 .48 1

Note. CRT correct = sum of correct responses to the three CRT tasks; CRT intuitive = sum of intuitively
incorrect responses to the three CRT tasks; CRT other = sum of incorrect responses (other than
intuitively incorrect) to the three CRT tasks; Difficulty = average difficulty estimation for the three CRT
tasks; Awareness = sum of correct guesses about the most prevalent incorrect responses to the three

CRT tasks.

awareness. This confirms our hypothesis that
correct responders will guess that the most
prominent errors that others make are intui-
tive ones more often than intuitively incorrect
responders, but it also shows that the three
types of CRT responses are underpinned by
substantially different metacognitive experi-
ences.

Regarding the second problem, although
there was a positive correlation between
metacognitive awareness and subjective dif-
ficulty, it nevertheless failed to reach signif-
icance. Therefore, we did not confirm our
hypothesis of a positive relationship between
awareness of others’ intuitive responses and
perceived difficulty of the tasks.

Finally, regarding our third hypothesis, we
found a small but significant positive correla-
tion between the perceived difficulty of the
tasks and the number of correct CRT respons-
es, a somewhat higher negative correlation
between perceived difficulty and the num-
ber of intuitively incorrect responses, and a
positive correlation between perceived diffi-
culty and the number of “other” responses.
This pattern of results implies that the three
response types are underpinned by different
perceptions of difficulty, where those who
gave intuitively incorrect responses should
find the tasks to be easiest, followed by those

who responded correctly and those who re-
sponded in “other” way and who should find
the task to be hardest. To test this, we com-
pared how the three types of responses differ
in underlying perceptions of difficulty for each
of the three CRT tasks. Results are shown in
Figure 1.

As can be seen, in comparison to other re-
sponse types, when giving intuitively incorrect
responses, participants generally found the
tasks to be the easiest. Conversely, those who
responded correctly generally found the tasks
to be somewhat more difficult than intuitively
incorrect responders (except perhaps for CRT
3), but “other” responders consistently found
the tasks to be the most difficult. Sometimes
the difference in difficulty perception be-
tween correct and other response types is not
significant, as illustrated by overlapping 95%
confidence intervals based on standard er-
rors, but this is, as expected, due to relatively
infrequent incidence of participants respond-
ing in “other” way (i.e., due to low statistical
power).

To get a better grasp of these results, but
also to increase statistical power, we re-
structured the data into a “long” format.
This way we made a CRT item, and not the
participant, the unit of analysis, increasing
the “sample size”. Of course, this created a
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Figure 1 Perceptions of difficulty of three CRT tasks for each of the response type

multilevel structure of the data: responses
given to CRT tasks and other measures rep-
resented a level one, whereas the subject
ID represented a level two under which the
responses were nested. We then conduct-
ed a multilevel regression analysis looking
at the effects of response type (correct vs.
intuitively incorrect vs. other) on difficulty
perception (level one variables), controlling
for the effects of participant (level two vari-
able). To do this, we first created three dum-
my variables (“Correct dummy”, “Intuitive
dummy”, “Other dummy”). We then con-
ducted multilevel regressions with difficulty
perception as an outcome and our dummy
variables as level one predictors, account-
ing for the subject ID as level two variable
(random effects). We tested two models
with different dummy variables to be able
to discriminate between the effects of each
of the three response types. In Model 1 we
tested the effects of “Correct dummy” and
“Other dummy” against the baseline of an
intuitively incorrect response, effectively
looking at whether the perceptions of diffi-
culty differ between correct and intuitively
incorrect responses and between “other”
and intuitively incorrect responses. In Mod-
el 2 we tested the effects of “Intuitive dum-
my” and “Other dummy” to see whether
the perceptions of difficulty differ between

correct and “other” responses. The results
are shown in Table 2.

As the effects in Table 2 show, in Model 1
the coefficients for both “Correct dummy”
and “Other dummy” were significant and
positive, basically meaning that both correct
and “other” responses were accompanied by
higher perceptions of task difficulty compared
to intuitively incorrect responses. In addition
to this, the positive and significant effect of
“Other dummy” in Model 2 shows that “oth-
er” responses were accompanied by higher
perceptions of task difficulty compared to
correct responses. Thus, the results seem to
confirm our assumption that the three re-
sponse types are underpinned by different
perceptions of difficulty where intuitively in-
correct responders find the tasks to be the
easiest, followed by correct responders and
finally “other” responders, who find the tasks
to be the hardest.

These results testify to the metacognitive
lacking of intuitively incorrect responders, re-
sulting in their fluent responding and feeling
that the tasks are easy. On the other hand,
correct responders, being aware that the
tasks are tricky, found them to be more dif-
ficult. Finally, “other” responders found the
tasks to be even more difficult, possibly be-
cause they both found them to be tricky and
very hard to calculate.
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Table 2 Results of the multilevel regression analyses with response types as predictors and

difficulty estimates as an outcome

Model 1 Model 2
Estimate SE Estimate SE
Intercept 1.42** 0.04 1.55%* 0.05
Correct dummy 0.13* 0.06
Other dummy 0.41%* 0.07 0.29** 0.08
Intuitive dummy -0.13* 0.06

Note. *p < .05; **p <.001

Discussion

In this research, we set out to test several
hypotheses that followed from the so-called
“metacognitive asymmetry” model accord-
ing to which correct responders are at a
metacognitive advantage in comparison to
intuitive responders that allows them to be
more correct in their own responses, better
at assessing their own performance, but also
better at inferring what other people would
do and how others would perform in a similar
situation (Mata et al., 2013; Mata & Almeida,
2014; Mata, 2020). Our results confirm the
basic assumption of this model. Specifical-
ly, we showed that the performance on CRT
was positively correlated both with (correct-
ly) inferring that others will most likely err
by giving intuitively incorrect responses and
with subjective experiences of the difficulty
of the tasks. Conversely, when scored as a to-
tal number of intuitive responses given, CRT
negatively correlated with these same vari-
ables. Therefore, the more successful people
are at solving CRT tasks, the more insight they
have into how other people respond, and the
more they feel that the tasks are not as easy
as they might seem. On the contrary, people
with a greater tendency towards intuitively
incorrect responding have lower awareness
of others’ possible errors (and consequently
of their own errors) and find the tasks to be
relatively easy.

Regarding our first research problem, as
we noted, we found a positive correlation
between correct and a negative correlation
between intuitively incorrect responding and
metacognitive awareness of others’ mistakes.
This basically means that intuitively incorrect
responders, even after prolonged delibera-
tion, failed to catch their own wrong respons-
es. These results, apart from confirming the
“metacognitive asymmetry” assumptions, are
also in line with two-response paradigm re-
sults, where people only rarely change their
initial incorrect response after deliberation
(Bago & De Neys, 2017, 2019). Indirectly, this
also speaks in favor of the validity of social in-
ferences about others’ responses as a conflict
detection indicator (Mata, 2020).

Not surprisingly, as they mostly do not
realize that their fluent, intuitive response
was wrong, intuitively incorrect responders
find the tasks to be quite easy. On the other
hand, the more correct one was, the more
that person found the tasks to be hard. This
probably reflects the metacognitive advan-
tage of correct responders — being aware
that the tasks are trying to lure us into giving
a wrong response and that many people will
probably fall for this, correct responders find
the tasks to be harder than the intuitively in-
correct responders. At first glance, the fact
that intuitively incorrect responses are ac-
companied by lowest difficulty perceptions
and lowest metacognitive awareness speaks
against the “logical intuition” model, which
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presumes that even those who give intuitive
responses detect the conflict on some level
and that this detection should be reflected at
least in elevated difficulty perceptions. How-
ever, we must warn that our research design
does not permit drawing any definite conclu-
sions about the validity of “logical intuition”
model based on current results. To be able to
confidently speak about whether intuitively
incorrect responders managed to detect the
conflict, parallel CRT tasks that do not lure re-
sponders into giving incorrect responses are
needed. Only if intuitively incorrect respond-
ers exhibit similar (and not lower) difficulty
perceptions responding to such parallel tasks
in comparison with original CRT tasks would
we be able to claim that they did not detect
the conflict, thus calling in question the valid-
ity of the “logical intuition” model.

Another interesting thing to notice, regard-
ing the relationship between CRT responses
and metacognitive awareness, is the positive
correlation between the number of “other”
responses (i.e., neither correct nor intuitive
responses) and metacognitive awareness and
difficulty. This clearly illustrates that not all in-
correct responses on CRT are the same and
that, somewhat surprisingly, those who give
“other” responses that sometimes may even
look nonsensical might be metacognitively
more “equipped” than those who respond in
a more usual, intuitively incorrect way. These
responders are generally more aware than
intuitively incorrect responders that intuitive
response is an incorrect one and that others
might respond in this way, but perhaps lack
the ability or skills to calculate the correct re-
sponse. This is also evident from the fact that
they find the tasks to be the most difficult,
perhaps reflecting the fact that they recognize
that tasks are both tricky (similarly as correct
responders) and hard to calculate (unlike cor-
rect responders, who either responded intui-
tively correctly or managed to easily calculate

the right response). Given that metacognitive
awareness can be taken as an indicator of
conflict detection (Mata, 2020) and that con-
flict detection is dependent on mindware de-
velopment, cognitive abilities, and different
thinking dispositions (e.g., Erceg, Galic, Bubic,
& Jelic, 2022; Purcell, Wastell, & Sweller,
2020; Stanovich, 2018), it is plausible to con-
clude that these traits are underdeveloped in
intuitively incorrect responders even in com-
parison to those who mostly give non-sensi-
cal, “other” responses.

Finally, moving onto the third problem and
looking at two possibilities we specified, the
pattern of results implies that they are both
correct. Namely, a positive correlation be-
tween the number of correct CRT responses
and perceived difficulty implies that correct
responders recognized that CRT tasks are
tricky and, therefore, somewhat difficult.
However, it also seems that this perception
of difficulty was alleviated by the fact that
correct responders found it easy to solve the
tasks, in comparison to responders who tend-
ed to give “other” responses and who found
the tasks to be especially hard. It follows from
this that the experience of the difficulty of a
task, although useful and important informa-
tion about metacognitive experiences of par-
ticipants, is not identical to the measure of
“trickiness” used by Mata (2020), as respond-
ers seem to be able to differentiate between
whether the task was tricky and whether it
was hard. Therefore, the perceived difficulty
of a task is perhaps not as good an indicator
of conflict detection as the trickiness measure
(and awareness of other responses).

Conclusion

In the current study, we set out to test several
implications of the “metacognitive asymme-
try” theory (Mata et al., 2013, Mata, 2020).
We found that correct responders indeed are
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at a metacognitive advantage in comparison
with intuitive responders — they have more
correct insight about how other people will
err on CRT tasks and this perhaps translates
into their subjective experience that the tasks
are more difficult than they seem to be for
intuitively incorrect responders. Our results
speak in favor of the “metacognitive asym-
metry” model and lend credence to social
inference about others’ responses as a valid
conflict detection indicator. In addition to this,
our results point to the importance of the dis-
tinction between different forms of incorrect
responses (intuitive vs. “other” responses), as
these responses were underpinned by sub-
stantially different metacognitive experienc-
es.
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Appendix

Table 1 Questions from the first part of the questionnaire

Notation

Question

CRT1

PPD 1

CRT 2

PPD 2

CRT3

PPD 3

A bat and a ball cost $1.10 in total. The bat costs $1.00 more than
the ball. How much does the ball cost?
| find this problem (CRT 1):

1. Easy

2. Neither easy nor difficult

3. Difficult
If it takes 5 machines 5 minutes to make 5 widgets, how long would
it take 100 machines to make 100 widgets?
| find this problem (CRT 2):

1. Easy

2. Neither easy nor difficult

3. Difficult
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?
| find this problem (CRT 3):

1. Easy
2. Neither easy nor difficult
3. Difficult

Table 2 Questions from the second part of the questionnaire

Question Proposed answers
What do you think the most common incorrect a. $05
response to the task CRT 1 was? b. $0.1

c. $0.05

d. S1
What do you think the most common incorrect a. 5 minutes
response to the task CRT 2 was? b. 100 minutes

c. 20 minutes

d. 25 minutes
What do you think is the most common incorrect a. 24days
response to the task CRT 3 was? b. 47 days

c. 28days

d. 30days




