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Abstract

Misconception in psychology is a belief that is broadly contradicting to scientific evidence and is particularly
common in the field of psychology. It is important to study misconceptions in psychology considering the
contribution of the effort to provide education or to demonstrate rejection of fallacies of popular ideas/themes.
Misconceptions in psychology relates to critical thinking as well as the executive function (EF) that controls and
regulates cognitive processes. This research aims to determine the role of critical thinking and EF (cognitive
flexibility, working memory, and inhibitory control) with misconceptions in psychology. This study used non-
experimental methods, using test (paper and pencil) and PEBL/ Psychology Experiment Building Language
(computerized). The sampling technique used was convenience sampling. The subjects in this study were 153
psychology students, consisting of 105 students from Universitas Gadjah Mada (UGM) and 48 students from
Universitas Negeri Yogyakarta (UNY). Instruments that were used for data collection were the misconception in
psychology test, critical thinking test, Wisconsin/Berg Card Sorting Test (WCST/BCST), Backward Digit Span,
and Stroop Test. There is no correlation between cognitive flexibility and misconceptions in psychology, so
cognitive flexibility is not included in the calculation of hierarchical regression analysis. Based on the results of
hierarchical regression analysis, it can be concluded that the role of inhibitory control on psychological
misconceptions is 11.4%, AR? = .114; b" = .33; t(149) = 4.52, p < .001; the role of working memory is 3%, AR?=
.030; b" = -.16; t(149) = -2.19, p = .03; and the role of critical thinking is 2.6%, AR? = .026; b" = -.19; t(149) = -
2.53, p=.01.

Keywords: misconception in psychology; critical thinking; executive function; working memory; inhibitory
control.

INTRODUCTION (Furnham & Hughes, 2014; Lewandowsky et

al., 2012). This condition causes the
Psychology as a scientific study of behavior circulation of large amounts of inaccurate
and mental processes cannot be separated nformation and leads to the spread of
from daily human life. Virtually every day, misconceptions in psychology. Individuals
the news media, television shows, films and also tend to continue to rely on familiar and
internet bombard the public with claims more accessible misinformation, making

regarding a host of psychological topics, such  misconceptions difficult to erase (Hughes et
as brain function, psychic symptoms, out of al., 2012; VVosniadou, 2019).

body  experience, memory  recovery,

polygraph testing, romantic relationships, Misconceptions are a belief that generally
parenting, child sexual abuse, mental contradict scientific evidence, and are
disorders, crime, and psychotherapy particularly common in psychology (Gardner
(Furnham & Grover, 2019; Lilienfeld et al., & Brown, 2013). Gardner and Brown (2013)
2010; Zajac et al., 2013). However, itturnsout  referred to the error as misconception in
that not all information provided by the media psychology. There is no single specific term
is correct. Information is repeated, becomes for false conception of psychology. Books of
‘fact’ and leads to incorrect assumptions, psychology use several terms, namely
because it appears logical and reasonable psychological misconception (Bensley &
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Lilienfeld,  2015),  misconception in
psychology (Gardner & Brown, 2013) and
misconception about psychology (Hughes et
al., 2013). Furthermore, this research will use
the term of misconception in psychology.
Taylor and Kowalski (2014) define
misconceptions in psychology as inaccurate
based on outdated concepts, while Bensley
and Lilienfeld (2015) define misconceptions
in psychology as mistaken rational beliefs
inconsistent with the consensus of high-
quality research in psychology. Although the
source of misconceptions is often unknown,
they feel familiar, intuitively correct, and
consistent with what ‘everyone knows’.

Lilienfeld et al. (2010) say that psychology
often requires that people who study it should
not trust common sense and set aside intuition.
However, it is undeniable that in a world
where information is quickly and easily
accessible, misinformation about psychology
is immediately accepted as fact. Without a
dependable guide, this situation is at risk of
becoming lost in a jungle of misconceptions
(Lilienfeld et al., 2010), moreover, the basic
terms of psychology itself cannot necessarily
be explained correctly by psychology students
(Rahayu et al., 2012). Lewandowsky et al.
(2012) point out that misconceptions in
psychology often come from information
obtained based on unsubstantiated, non-
scientific  sources, including everyday
conversations, media, fiction, and rumor. In
other words, misconceptions in psychology
are a common-sense belief because it
generally comes from informal sources and is
usually recognized as ‘true’. A surprising fact
about undergraduate education in psychology
is that not only do students attend lectures
with various misconceptions in psychology
(Gardner & Brown, 2013), but they also finish
college while holding these inaccurate beliefs
(Lyddy & Hughes, 2012; Taylor & Kowalski,
2014). One of the reasons that remains
unexplored as to why misconceptions in
psychology are so prevalent and persistent is
that students may not know that their
knowledge is incorrect (Bensley et al., 2015;
Lyddy & Hughes, 2012). Therefore, given the
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work that needs to be made in an effort to
provide better education or show a rejection of
erroneous but popular ideas/themes, research
on misconceptions in psychology is very
important (Bensley et al., 2014).

Misconceptions in psychology are often
associated with critical thinking. Bensley et al.
(2014) attribute these misconceptions to a lack
of critical thinking skills and Lilienfeld et al.
(2010) say that the most important thing to
deal with misconceptions in psychology is the
use of critical thinking, which are required for
evaluating psychological claims in everyday
life. The susceptibility towards accepting
misconceptions is associated with weakness
in the critical thinking skills of students
(Gardner & Brown, 2013; Taylor & Kowalski,
2012). Critical thinking skills are very
important to students, a lack of critical
thinking skills among students makes them
vulnerable to misconception in psychology
(Gardner & Brown, 2013; Taylor & Kowalski,
2012). Students are expected to acquire
critical thinking skills during their college
years, because the challenges they will
encounter after graduating are greater (Sari &
Hastjarjo, 2009; Winenggar & Hastjarjo,
2015). However, critical thinking among
students needs to be improved (Satwika et al.,
2018) and research also shows that more work
is needed in developing students critical
thinking skills (Uribe-Enciso et al., 2017).

The formulation of critical thinking can vary,
but there are at least two different
considerations of conceptualization of critical
thinking (a) considering critical thinking as
discipline-specific or discipline-general and
(b) considering critical thinking as a set of
skills or as a combination of skills with a
disposition towards being a “critical thinker”
(Verburgh et al., 2013). Halpern (2014)
defines critical thinking as the use of the
cognitive skills and strategies that increase the
probability of desired outcomes. In this case,
critical thinking described as purposeful,
reasoned and goal-directed, thinking to solve
problems, draw conclusions, calculate
opportunities, and make decisions. Critical
thinking is also said to be a skill to make
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assessments through interpretation, analysis,
evaluation and drawing conclusions (Fong et
al., 2017). With critical thinking, a person will
determine carefully and consciously whether
to accept, reject, or suspend judgment about a
claim, and can confidently accept or reject it
(Moore & Parker, 2014). Mayer and
Goodchild (1990) state that critical thinking
is the ability to understand and evaluate
arguments. The ability to understand
arguments consists of three stages, (1)
understanding statements, (2) understanding
empirical evidence, (3) understanding
theoretical explanations, while the ability to
evaluate consists of (1) evaluating statements,
(2) evaluating empirical evidence, (3)
evaluating theoretical explanations.

Research conducted by Bensley et al. (2014)
shows that when using critical thinking skills,
students can change misconceptions in
psychology that they previously believed. The
“critical” part of critical thinking shows an
evaluation component that can be a
constructive reflection of both positive and
negative attributes. When a person thinks
critically, they evaluate the results of the
thought process, or it can be said that
misconceptions occur due to a lack of critical
thinking skills (Halpern, 2014). Thus, critical
thinking can be a way to help reduce
misconceptions in psychology. Seeing how
important critical thinking is, there needs to be
serious handling of fostering students’ critical
thinking (Puspyanto & Hastjarjo, 2015). One
aspect of critical thinking, which is the ability
to evaluate arguments, is considered to be able
to improve the critical thinking of students
(Sari & Hastjarjo, 2009).

In addition to critical thinking, another factor
that needs to be observed is the role of
executive function (EF) which controls and
regulates cognitive processes and is important
for the acquisition of conceptual knowledge
(Bascandziev et al., 2016; Doebel, 2020). EF
is a cognitive system that controls and
regulates other cognitive processes, including
flexibility in thinking, planning, inhibition
and coordination as well as integration of
information (Baddeley, 1996). Best (2012)
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argues that EF is a set of cognitive processes
used to attempt, control and direct thoughts
and behavior to achieve goals. This theory is
in line with Homer et al. (2018) that EF is a
necessary skill set in planning, monitoring and
controlling the cognitive processes. Similarly,
Diamond (2013) states that EF is a set of
capabilities that include controlling and
flexibly manipulating thinking in mental
processes, maintaining specific  goals,
inhibiting different types of disorders both
endogenous and exogenous, and choosing the
right responses. EF, also called executive
control or cognitive control, refer to top-down
mental processes needed when a person has to
concentrate and pay attention, when going on
automatic or relying on instinct or intuition
would be ill-advised, insufficient or
impossible. According to Diamond (2013)
there is general agreement that there are three
core EFs namely inhibitory control, working
memory, and cognitive flexibility. Inhibitory
control plays a role in controlling one’s
attention, behavior, thoughts, and/or emotions
to override a strong internal predisposition or
external lure. Working memory plays a role in
holding information in mind and mentally
working with it (e.g., connecting one thing to
another or using information to solve
problems), cognitive flexibility plays a role in
changing perspective or approaching a
problem, being flexible enough to adjust to
changed demands or priorities (e.g., switching
from one task to another).

Based on these explanations, this research
aims to determine the role of critical thinking
and EF with misconception in psychology.
The hypothesis of research is that there is a
negative role of critical thinking and EF in
misconception in psychology. Students’ high
critical thinking and EF can result in low
misconceptions in psychology on the other
hand students’ low critical thinking and EF
can result in high misconceptions in

psychology.
METHOD

The methods used in this research are non-
experimental, by providing assessments using
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tests (paper and pencil) and
PEBL/Psychology = Experiment  Building

Language (computerized). The independent
variables used in this research were critical
thinking and EF (including components of
cognitive flexibility, working memory, and
inhibitory control), while dependent variables
used were misconceptions in psychology. The
sampling technique used was convenience
sampling. The subjects of the research were 153
psychology students, consisting of 105
students from Universitas Gadjah Mada
(UGM) and 48 students from Universitas
Negeri Yogyakarta (UNY), class of 2018 and
2019. The data collection tools used were
Misconception in Psychology Test, Critical
thinking Test, Wisconsin/Berg Card Sorting
Test (WCST/BCST), Backward Digit Span,
and Stroop Test.

Misconceptions in Psychology Test (Gardner
& Brown, 2013) which was translated into

Indonesian, was adopted to  assess
misconceptions in psychology. Forward
translation was done by psychology

academics, graduate, and postgraduates from
universities  abroad, while  backward
translation was done by an English Language
Institute. The test consisted of 41 items,
covering 11 areas of brain and behavior (e.g.,
“Most people use only about 10% of their
brain power”) development and aging (e.g.,
“A small percentage of the elderly live in
nursing homes”), memory (e.g., “It is not
common for individuals to repress the
memories of traumatic  experiences”),
intelligence and learning (e.g., “Negative
reinforcement is a type of punishment”),
consciousness (e.g., “Hearing material while
we are asleep (sleep learning) can be an
effective aid to learning”), emotion and
motivation (e.g., “Women are no better than
men at accurately guessing the feelings of
others”), social psychology (e.g., “We are
most romantically attracted to people who are
similar to us”, personality (e.g., “We cannot
tell a person’s personality by merely looking
at their handwriting), mental illness (e.g.,
“People with schizophrenia do not have
multiple personalities™), psychology and law
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(e.g., “The rates of serial killers are no higher
among Whites than other racial groups”), and
psychological treatment (e.g., “Taking a
placebo (i.e. sugar pill) can change brain
functioning and chemistry”). Misconceptions
in psychology Test scores explain that score 1
= completely false, score 2 = mostly false,
score 3 = partly false and partly true, score 4
= mostly true, score 5 = completely true, and
score 6 = do not know. The high total score on
this test indicates high misconception, while a
low total score indicates low conception. The
reliability of this test is o = .84.

The Critical Thinking assessment was
performed using the Critical Thinking Test
from Mayer and Goodchild (1990) which was
translated by previous researchers (Sari &
Hastjarjo, 2009). This test consists of 32
questions (e.g., “Can | state the assertion (and
underline the key terms)?”). Referring to Sari
and Hastjarjo’s research (2009), two
questions were void, so only 30 questions
were applied in this research. Scoring
procedure (ratings) given by more than 1 rater
is expected to minimize the influence of
subjectivity. The processed data obtained
from 3 raters, the estimated reliability .96 (p <
.001) and average reliability rating of three
raters .98 (p <.001). The high rating reliability
coefficient of the 2 ways of computing means
that the rating that has been given by each
rater is consistent with each other. Critical
thinking scores have a positive meaning,
which means that a high score indicates high
critical thinking.

EF assessment was performed by measuring
its components which are cognitive flexibility
measured using PEBL Berg Card Sorting
Test-64 (BCST-64), which is an adaptation of
Wisconsin Card Sort-64 or short form of
Wisconsin Card-Sorting Test (Mueller &
Piper, 2014). This version uses 24 decks of
cards and participants will perform 64
matching tasks. In this test individuals are
presented with 24 stimulus cards. The cards
differ in number, color, and design. The task
of each individual is to pair the additional
cards to a number, color or design. Individuals
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are then presented with stacks of cards in a
specific order and asked to match each card
with one of the stimulus cards. However, the
individual is never told which attributes of the
card should match. They are only notified
whether the match is right or wrong. During
testing, the rule of the game is changed. The
time needed for an individual to learn a new
rule is measured as well as the number of
mistakes they make at that time. The time they
need to adjust and the number of mistakes
made when the rules are changed are used to
determine the level of cognitive function of
the individual. Scores on cognitive flexibility
have a negative meaning which indicates that
if an individual obtains a higher score, they
have lower cognitive flexibility skills.

Working memory assessment was performed
using Digit span Backward and PEBL
(Brydges et al., 2015). Digit span Backward is
delivered as written in the WAIS-I11 manual.
The subject is presented with a series of
numbers (at a speed of one digit per second),
and then the subject is required to repeat them
in the opposite order. Tests are halted when
the subject makes a mistake twice in a row or
when the number sequences (8 sets) are
completed (Lefebvre et al., 2005). Working
memory scores have a positive meaning, a
high score indicates high working memory
skills.

Inhibitory control assessment was performed
using Stroop test and PEBL (Park & Etnier,
2019). Stroop Test consists of three tasks,
each lasting 45 seconds: (1) Word tasks:
Reading the name of colors printed in black
ink; (2) Color tasks: Naming colors of
meaningless semantic symbols (XXXX)
printed in colored ink (e.g., red, blue or
green); and (3) Color-Word tasks: Reading the
names of colors printed in colored ink so that
the words and ink colors don’t match (for
example, the word blue is printed in red ink
and the correct response is “Red”). Each task
generates a score (color, word, and color-
word), based on the numbers of completed
items (Faraone et al., 2005). The reliability
coefficient of overall test-retest Stroop task is
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.67 (Franzen et al., 1987). Scores on inhibitory
control have a negative meaning which
indicates that if an individual obtains a higher
score, they have lower inhibitory control
skills. The procedure for assessing the three
components of EF refers to Ardi and
Wimbarti research (2018).

Misconception in Psychology and Critical
Thinking Tests were presented to subjects
using the paper and pencil method and carried
out in a classroom, while EF assessment was
performed in a computer laboratory where the
PEBL program was already installed in the
computers with battery test BCST, Working
Memory and Stroop Test. Subjects’
participation is voluntary and students’
agreement to participate is declared in
informed consent. Analysis of this research
data was using hierarchical regression
analysis techniques with the help of SPSS.

RESULT AND DISCUSSION

Table 1.
Description of Hypothetical and Empirical
Score Data

Variable Hypothetical Empirical
Min 41 63
Misconception Max 205 150
in Psychology M 123 105.25
SD 27.3 18.27

Min 0 1

Critical Max 30 22
Thinking M 15 10.72
SD 5 3.94

Min 0 36

Cognitive ~ Max 64 113
Flexibility M 32 93.59
SD 5.33 14.87

Min 0 0

Working ~ Max 9 14
Memory M 5.5 6.58
SD 1.17 2.55

Min 2 45.43

Inhibitory  Max 500 391.22
Control M 251 146.93
SD 83 64.15

Based on Table 1 we find that the empirical
average of critical thinking is lower than the
hypothetical average, which means that the
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average of critical thinking skills of the
subjects is lower than the hypothetical
average. The empirical average of cognitive
flexibility is higher than the hypothetical
average, which means that the average
cognitive flexibility skills of the subjects is
lower than the hypothetical average. The
empirical average of the working memory is
higher than hypothetical, which means that
the average of working memory skills of the
subjects is higher than the hypothetical
average. The empirical average of inhibitory
control is lower than the hypothetical average,
which means that the average of inhibitory
control skills of the subjects is higher than the
hypothetical average.

Meanwhile, from the calculation of bi-
correlation between variables, we find that
there is a negative correlation between
misconception in psychology and critical
thinking (r =-.16, p = .02), there is a negative
correlation  between  misconception in
psychology and working memory (r = -.16, p
= .02), and there is a positive correlation
between misconception in psychology and
inhibitory control (r =-.33, p <.001), while in
misconception in psychology with cognitive
flexibility there is a correlation but it is not
statistically significant (r = -.11, p = .44).

The negative correlation between
misconceptions in psychology and critical

15

thinking means that the higher the
misconception in psychology equals the lower
in critical thinking and vice versa. The
negative correlation between misconception
in psychology and working memory means
that the higher misconception in psychology
equals the lower working memory, and vice
versa. Since inhibitory control has a negative
value, then the positive correlation between
misconception in psychology and inhibitory
control means that a higher misconception in
psychology equals the lower inhibitory
control, and vice versa. Because cognitive
flexibility has a  correlation  with
misconception in  psychology but is
insignificant statistically, cognitive flexibility
is not included in the calculation of
hierarchical regression analysis. More is
displayed in Table 2.

Table 2.
Correlation Between Variables
MP CT CF WM IC
MP - - - - -
CT -161" - - - —
CF -011 -030 - — —
WM -167" -035 .123 - —
IC .330" .069 -.055 -.029 -
Note. MP = Misconception in Psychology; CT
= Critical Thinking; CF = Cognitive

Flexibility; WM = Working Memory; IC =
Inhibitory Control.
*p <.05. p <.001.

Table 3.
Hierarchical Regression
Model Unstandardized Standardized
Coefficients Coefficients t p R? AR?
b SE b*
(Constant)  113.253 4.250 26.647 .000
Ler 746 372 161 -2004 o047 0% 026
(Constant)  121.698 5.709 21.318 .000
2 CT -774 .368 -.167 -2.104 .037 .056 .030
WM -1.239 567 -173 -2.183 .031
(Constant)  108.243 6.141 17.627 .000
CT -.880 347 -.190 -2.537 012
3 WM -1.173 534 -.164 -2.197 .030 170 114
IC .096 021 .338 4521 .000

Note. Misconception in psychology as the dependent variable. CT = Critical Thinking; WM =

Working Memory; IC = Inhibitory Control.
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Based on the results of hierarchical regression
analysis of critical thinking, working memory,
and inhibitory control toward misconception
in psychology, it can be concluded that
inhibitory control plays a role misconception
in psychology as large as 11.4%, AR? = .114;
b” = .33; t(149) = 4.52, p < .001; working
memory plays a role in misconception in
psychology as large as 3%, AR?=.030; b" = -
16; t(149) = -2.19, p = .03; and critical
thinking plays a role in misconception in
psychology as large as 2.6%, AR? = .026; b” =
-.19; t(149) = -2.53, p = .01. The results of
hierarchical regression analysis can be seen in
table 3.

Thus, it can be concluded that critical
thinking, working memory and inhibitory
control can work as predictors of
misconception in psychology. From the
regression analysis that has been performed, a
model of regression equation can be made Y
=108.243 + .338 X1 —.164X>—.19X3, with Y
IS a misconception in psychology, Xi: is
inhibitory control, X is working memory, and
Xz is critical thinking.

The EF component inhibitory control
contributes the most, compared to working
memory and critical thinking. This finding is
in line with previous findings that inhibitory
control plays an important role in
“misconceptual™ issues (Babai et al., 2012;
Shtulman & Valcarel, 2012). Inhibitory
control is recognized to act as a mechanism
used to suppress misconceptions by blocking
the dominant but improper response (Mason
et al., 2019), helping to reduce or eliminate
incorrect concept interference, and facilitating
the use of appropriate concepts (Butterfuss &
Kendeou, 2020). The results show that
inhibitory control positively contributed to
misconception in psychology, or it can be said
that high scores on inhibitory control (or low
inhibitory control skills) are associated with
the students’ high scores in misconception in
psychology, and vice versa. Inhibition is a key
concept in psychology because so much of
behavioral success depends on inhibition. One
needs to impede irrelevant information or

Jurnal Psikologi, 2021 (April), Vol. 20(1), 10-21

The Role of Critical Thinking and Executive Function
in Misconceptions in Psychology

clues to focus and retrieve certain memories,
as well as to inhibit automatic responses with
the aim of making adaptive choices (Foisy et
al., 2015). Diamond (2013) says that
inhibitory control enables a person to
concentrate more and regulate cognitive
function. Low performance in inhibitory
control will cause a person to be less able to
regulate non-relevant information and lead to
misleading perceptions (Brookman-Byrne et
al., 2018). Thus, when inhibitory control is
low (the score on inhibitory control
assessment is high), a person will experience
difficulties to determine the right information
because they are disturbed by irrelevant and
uncontrolled information, so the chances of
misconception in psychology are higher.

For the EF component working memory, the
calculation results show that working memory
negatively contributed to misconception in
psychology, or it can be said that low scores
in  working memory causes  high
misconception in psychology among students,
and vice versa. Working memory relates to the
ability to retain and process information
(Brehmer et al., 2012; Cowan, 2014), so it is
understandable that information obtained by a
person may have an impact on acceptance of
misconception in psychology. When a student
has a valuable working memory, they will be
able to determine the right information
according to the receipt of the processed
information, and vice versa.

This research also corroborates previous
research that cited misconception in
psychology as a failure to think critically
(Bensley & Lilienfeld, 2017) and supports the
conclusion that critical thinking is needed to
deal with misconception (Dellantonio &
Pastore, 2020). Critical thinking is crucial
because it enables one to evaluate
psychological claims better in everyday life.
Based on the calculation result, critical
thinking negatively contributes  to
misconception in psychology, or low critical
thinking skills can cause high misconception
in psychology students, and vice versa. When
a student is poor at critical thinking, they will
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be wvulnerable to misconceptions in
psychology because they are unable to
evaluate psychological claims (Wilson,
2018).

Meanwhile, the results of this research show
that cognitive flexibility does not contribute to
misconception in psychology. This is
explained through the function of cognitive
flexibility itself, cognitive flexibility serves to
help a person to make adjustments easily
when facing difficulties or encountering new
information (Roebers, 2017), in other words,
cognitive flexibility is related to the function
of adaptation to a particular condition.
Cognitive flexibility plays a role in changing
a perspective or approach to a problem, being
flexible in adjusting to new rules or priorities,
such as switching from one task to another, or
one concept to another (Diamond, 2013).
Therefore, if there is no new information that
opposes or corrects a misconception in
psychology, which indicates the need for
adaptation function, cognitive flexibility plays
no role at all in misconception in psychology.

CONCLUSION

Based on the analysis results that have been
accomplished, we can conclude that critical
thinking, working memory and inhibitory
control can be predictors of misconception in
psychology, while cognitive flexibility does
not predict misconception in psychology. The
negative correlation between critical thinking
and misconception suggests that the higher
critical thinking the lower misconception in
psychology and vice versa. The negative
correlation between working memory and
misconception in psychology suggests that the
higher working memory the lower
misconception in psychology and vice versa.
Considering inhibitory control has a negative
meaning, then a positive correlation between
inhibitory  control and  misconception
indicates that the higher inhibitory control the
lower misconception in psychology and vice
versa. In predicting misconception in
psychology inhibitory control plays a role of
11.4%, working memory by 3%, and critical
thinking by 2.6%.
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