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Background. Critical thinking is one of the most important missions of the educational planning system of medical sciences
universities around the world. Hence, identifying the level of critical thinking skills and tendency of medical sciences students to
think critically is of great importance. Therefore, the aim of this systematic review was to examine the critical thinking level in
medical sciences students in Iran. Methods. To extract published studies in the field of critical thinking in Iran, a search was
conducted in the databases of PubMed, Web of Science, Scopus, ERIC, and Magiran. The keywords of critical thinking, medical
sciences, and Iran were used for the purpose of the search in the two languages of Persian and English and without any time limit.
The PRISMA flow diagram was applied for the selection of articles, and the Newcastle-Ottawa Scale was used for the evaluation of
these papers. Results. After evaluating the quality of searched articles, 80 articles were finally selected for the final analysis. The total
sample of the articles included 12,578 students. The results indicated that out of 51 articles conducted in the field of critical
thinking skills, 48 articles reported these skills at a low level, 2 papers at a medium level, and only 1 paper at a high level in the
medical sciences students. Among 29 articles in the field of the level of critical thinking disposition, 13 articles reported their
tendency level at a low level, 11 articles at a medium level, and 5 articles at a high level. Conclusion. In general, based on most
articles, the level of critical thinking skills in the medical sciences students in Iran was reported to be at a low level and their
tendency to critical thinking at a moderate level and low level. Therefore, given the importance of critical thinking for medical
sciences students, future studies should consider factors influencing the increase of the critical thinking level in these students. In
this regard, formation of some training workshops can also be promising. Furthermore, reviewing the medical sciences cur-
riculum should be taken into consideration by the policymakers and educational planners so as to strengthen the level of critical
thinking in the medical sciences students.

1. Introduction

Critical thinking is a major principle in the universities of
the third millennium. Nowadays, along with new func-
tions of universities such as entrepreneurship, critical
thinking is also considered a new function [1]. In the age
of information explosion and transition from the in-
dustrial society to a knowledge-based society, critical
thinking is a key necessity in training capable manpower
[2]. Owing to the growth of information and communi-
cations (e.g., radio, television, and social networks), we
are experiencing a large volume of information everyday
[3]. Therefore, critical thinking helps individuals to

differentiate correct information from incorrect infor-
mation and make an accurate assessment of events [4].
Critical thinking is one of the most important necessities
and qualifications of living in the modern world. Health
sciences students, as one of the most important pillars of
the healthcare systems, should possess critical thinking in
order to be able to make better decisions in dealing with
different phenomena and situations [5]. Today, it is
emphasized that the critical thinking, as a vital skill in the
diagnostic and therapeutic decision-making, should be
considered in the teaching-learning process [6-9]; as in
the case of providing educational infrastructure, critical
thinking can have an impact on the improvement of the
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quality of the teaching-learning process [10]. Critical
thinking is considered as one of the dimensions of
thinking and a way of thinking. Critical thinking repre-
sents a logical and argumentative thought formed as a
regular and organized mental process. It focuses on the
way we make decision and what we must believe [11].

Critical thinking is an essential data analysis skill that
facilitates the identification, assessment, reasoning, judg-
ment, and decision-making processes [12]. Critical thinking
involves critical thinking skills and disposition. Skills form
the cognitive aspect and disposition form the emotional
aspect of the critical thinking. The cognitive skills forming
the core of the critical thinking include the dimensions of the
analysis, inference, and evaluation.

Analysis is defined as the ability to diagnose goals in
different domains and to discover their relationships. In-
ference is also defined as the ability to diagnose valid em-
pirical elements and evidence to make a decision about a
phenomenon. Assessment is defined as validating different
perspectives about a phenomenon [13, 14].

Studies emphasize the importance of critical thinking
skills. A study on Iranian students in 2016 showed a sig-
nificantly positive relationship between critical thinking
skills and decision-making ability. According to this study,
critical thinking skills are one of the most important pre-
requisites necessary for professional competence and proper
decision-making [15]. Another study in 2018 indicated a
significantly positive relationship between students’ infer-
ence and scientific reasoning [8]. A study in 2013 also
showed a significantly positive association between decision-
making (as one of the dimensions of critical thinking skills)
and self-efficacy beliefs [16]. Furthermore, a study on
Australian students indicated a significant relationship be-
tween critical thinking skills and academic performance
[17]. Moreover, a study in 2017 showed teaching critical
thinking skills significantly improved the students’ problem-
solving skills [18].

Disposition to critical thinking indicates the inclination
to think critically, and it includes the dimensions of open-
mindedness, truth-seeking, analytical, systematic, critical
self-confidence, inquisitiveness, and maturity of judgment
[19-22]. Open-mindedness: people with open-mindedness
characteristics are patients against the diversity of beliefs and
respect other people’s rights. Truth-seeking characteristics:
people with truth-seeking characteristics are brave enough
to ask questions and are correct in seeking information.
Analytical: to be analytical indicates the tendency toward the
intelligent study of phenomena and the use of reasoning.
Systematic features: individuals with systematic features
adopt an orderly strategy in the analysis of events and
phenomena. These people also have a high level of con-
centration. Critical self-confidence: individuals with critical
self-confidence believe in their abilities and skills. Inquisi-
tiveness: inquisitive people tend to acquire knowledge and
new information and enjoy new affairs. Maturity of judg-
ment: cognitive development is an important indication of
the maturity of judgment. Individuals who have this char-
acteristic make judgments based on defined and transparent
criteria [23].
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Ricketts suggests that critical thinking tendencies in-
clude the cognitive maturity, mental conflict, and creativity
[24]. Mental conflict: mental conflict is indicative of seeking
opportunities to use reasoning in various situations. Crea-
tivity indicates individuals’ talent and ability in inquisi-
tiveness and desire to discover the truth. Cognitive maturity:
cognitive maturity is defined as knowing about the com-
plexity of subjects, tolerating others’ beliefs, and knowing
about one’s and others’ prejudices.

Several studies have been performed on critical thinking
and its relationship with other variables. A study among
Canadian students in 2003 showed that the tendency to
think critically plays a principal role in critical thinking skills
[25]. A significant association has also been reported be-
tween the tendency to critical thinking and clinical com-
petence of Korean nurses [26]. Another study in 2017
indicated a significantly positive relationship between the
tendency to critical thinking and academic self-efficacy in
the Malaysian teachers [27]. Furthermore, a study among
Turkish students showed that critical thinking tendencies
had a significantly positive effect on social-emotional
learning domains [28]. Moreover, a study in 2017 indicated a
significantly positive association between critical thinking
tendencies, problem-solving, and the desire for empathy
[29].

Several studies conducted in Iran on the level of critical
thinking in medical sciences students obtained different
results. Thus, there is a need for a comprehensive review of
these studies. Consequently, the present study aims to
provide a clear and accurate picture of the critical thinking
level in medical sciences students in Iran through a com-
prehensive and systematic review of studies conducted in
this regard.

2. Materials and Methods

2.1. Study Questions. This systematic review sought to an-
swer this question:

(1) What are the features of materials and methods
(research method, sampling method, and critical
thinking measurement tools) in studies related to the
critical thinking of the medical science students in
Iran

(2) What is the level of Iranian medical sciences stu-
dents’ critical thinking skills

(3) What is the level of Iranian medical sciences stu-
dents’ critical thinking disposition

2.2. Data Collection and Search Strategy. The search was
carried out at the international databases of PubMed, Web of
Science, Scopus, and ERIC and the Persian language data-
base of Magiran (the most comprehensive database in
Persian); the search was conducted without the time limit.
To find articles related to the purpose and question of the
study, the keywords of critical thinking, medical sciences,
and Iran were used in combination with the mediator AND.
The search strategy at the databases of PubMed, Web of
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Science, Scopus, and ERIC was based on the following
combination:

(1) ((critical thinking [Title/Abstract]) AND medical
sciences [Title/Abstract]) AND Iran [Title/ Abstract]

(2) (Critical thinking [Title/Abstract]) AND Iran [Title/
Abstract]

2.3. Inclusion/Exclusion Criteria. The inclusion criteria for
the study consisted of the publication of articles in Persian
and English, the availability of the abstract and full text of
articles, conduction of research in Iran, originality of articles
(descriptive, analytical, and empirical), and the relevance of
article to the purpose and question of the study. The ex-
clusion criteria contained duplication of the titles of articles,
letter to editor, and review articles.

2.4. The Process of Selecting and Evaluating Articles. The
PRISMA flow diagram was applied to select articles, as
shown in Figure 1. The process of searching and selecting
articles was designed in accordance with the purpose of the
study. In the preliminary search process, out of 486 Persian
and English articles extracted, 114 articles were deleted due
to duplication. In the next step, in the process of reviewing
the title and abstract of the articles, 285 articles were deleted.
In the final step, the full text of 87 articles was reviewed and 7
articles were deleted. Finally, 80 articles were included in the
study. The quality of these articles was examined using the
Newecastle-Ottawa Quality Assessment Scale (case control/
cross-sectional studies) [30, 31]. In the studied articles, the
target group was medical sciences students. The term
“medical sciences” refers to allied health professions. In Iran,
medical sciences students refer to students majoring in
health sciences.

2.5. Data Analyze. The Newcastle-Ottawa Scale evaluates
articles in terms of the three dimensions of the subject se-
lection process, comparability, and results. Based on this
scale, the articles were rated in terms of the quality from 0
(the weakest study) to 9 (the strongest study) [31]. Studies
scored less than 4 were evaluated as a low quality study. To
extract information from the selected studies, the re-
searchers designed a checklist containing the items of the
author’s name, study title, study design (method), sample,
sampling method, data collection tool, and results.

2.6. Ethical Considerations. This study was approved by the
university’s ethics committee.

3. Results

After searching, 486 articles were obtained from the Persian
and international databases. The Endnote-10 software was
used to organize the articles. Using this software, 285 articles
were removed due to being repetitive and irrelevant. Sub-
sequently, the researchers investigated the full text of 87
articles. Among the total of 87 articles, 80 articles were finally

evaluated in terms of quality and 7 articles were excluded
(Table 1). In this regard, 3 articles were excluded due to
republishing in various journals, two articles for not re-
ferring to critical thinking, and two articles due to the
vagueness of the results and the uncertainty of how the
scoring was conducted. Subsequently, the results were
presented in 8 axes, including the author’s name, year of
publication, study design (method), sample size, sampling
method, data collection tools, results, as well as the language
of the articles.

The results indicated that all 80 articles were published
during the period 2004-2018. The total sample of the 80
articles was 12,578 students. In the 60 studies performed,
most of the samples were female students. Regarding the
language of publication, 69 articles were published in Persian
and 11 articles in English.

The characteristics of the materials and methods of
studies investigated are presented in Table 2. The sampling
method in 27 articles was reported to be of a census method,
the convenience method in 10 articles, the random method
in 8 articles, the stratified random method in 19 articles, the
systematic random method in one article, cluster random in
7 articles, purposive in one article, and finally, no sampling
method in 7 articles (Table 2).

In terms of the study method, 65 articles were conducted
using the cross-sectional method (descriptive or analytical),
13 articles using the quasiexperimental method, and one
study using the longitudinal method, and one article using
the causal-comparative method (Table 2).

The analysis of articles showed that 29 out of 80 articles
studied were about critical thinking. Among the total studies
conducted regarding critical thinking disposition, 14 studies
used the Ricketts critical thinking disposition scale and 15
articles used the California Critical Thinking Disposition
Inventory (CCTDI). There were also 51 articles on critical
thinking skills, 46 of which used the California Critical
Thinking Skills Test, Form B (CCTST, FB), and 5 articles
used the Watson-Glaser Critical Thinking Appraisal
(WGCTA) (Table 2). The range of scores is 0-34 for CCTST-
FB, 75-350 for CCTD], 0-16 for WGCTA, and 33-165 for
Ricketts’ Critical Thinking Disposition. Therefore, in this
study, the level of critical thinking in students was deter-
mined based on the cut score and the range of scores
mentioned in psychometric studies.

In investigating the selected articles, we encountered two
categories of articles. A number of articles focused on critical
thinking skills and some articles on critical thinking dis-
position. Thus, in this article, the amount of critical thinking
is presented in terms of skills and disposition.

Among the articles studied, 42 variables were used along
with the critical thinking variable. Of these, 16.66% was
related to academic achievement or academic performance
and 9.52% was about emotional intelligence. Furthermore,
7.14% of articles focused on self-efficacy and problem-
solving learning variables separately. Moreover, 4.76% of
articles investigated achievement goal orientation, infor-
mation literacy, self-esteem, team-based learning, meta-
cognitive, self-directed learning, learning styles, and clinical
decision-making variables and 2.38% explored occupational
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FiGure 1: Flowchart of the selection and reviewing of studies.

therapy, team-based learning, information communication
technology, mental health, metacognitive, conflict man-
agement styles, creativity, entrepreneurial characteristics,
decision-making ability, metacognitive, flipped classroom,
teaching quality, evidence-based education, blended learn-
ing, clinical decision-making skills, personality traits,
thinking style, interpersonal communication skills, learning
styles, assertiveness, active educational method, stress
coping strategies, motivation, intentional Internet search
behavior, collaborative and individual method, clinical de-
cision-making, and reflection on clinical journalism
variables.

The results of the second and third questions in the
present study showed that students had poor critical
thinking skills in 48 articles. They had average critical
thinking skills in 2 articles and high critical thinking skills in
only one article. Considering the disposition to critical
thinking, in 13 articles, the disposition was low or ambiv-
alence, 11 had moderate disposition, and in 5 studies, the
disposition was high or positive (Table 1).

4. Discussion

Based on the results of this systematic review, the level of
critical thinking skills of medical sciences students in most
studies was low. In other countries, studies were also con-
ducted to measure students’ critical thinking. In this regard,
the results of a study in the United States (2009) indicated
that the degree of critical thinking skills in pharmaceutical
students was at a desirable and above average level [108]. In
another study (2004), the level of critical thinking skills in
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physiotherapy students in Canada was evaluated at a de-
sirable and above average level [109]. Critical thinking skills
in nursing students were reported higher than that of the
study conducted [110] in Australia (2014).

Regarding the low score of critical thinking skills in
Iranian students compared to students from other countries,
we believe that the educational system of Iran does not
consider enhancing the critical thinking in students. Thus,
the promotion of critical thinking skills in students nowa-
days is one of the most important challenges faced by
medical teachers and educational planners [111].

Since critical thinking can be taught to students, in
curriculum design, teaching critical thinking to students
should be considered as a priority. To enhance students’
critical thinking in the higher education curriculum, the
higher levels of Bloom’s cognitive domain, including anal-
ysis, synthesis, and evaluation, should be highlighted
[112, 113]. In order to develop critical thinking skills within
the framework of medical education curriculum, appro-
priate teaching methods should be used that are consistent
with the nature of critical thinking. In this regard, moving
from teacher-centered models to student-centered models is
one of the most important principles that should be con-
sidered for the teaching of critical thinking. Also, designing a
classroom environment to create a challenging dialogue
between class members, encouraging learners to participate
in class discussions, moving toward problem-based learning,
and using active learning strategies in critical thinking ed-
ucation is effective [114-116].

Regarding the disposition to think critically in students,
in most studies, critical thinking was at a low and moderate
level. The results of a study (2016) in nursing students in
Turkey indicated that the students’ disposition to think
critically was at a low level [11]. The results of another study
(2018) conducted in Ireland suggest that the rate of critical
thinking disposition in first year nursing students was more
than that of third year students [117]. Another study (2019)
on medical students in China indicated that critical thinking
disposition in students was at a positive level [118]. The
results of another study (2015) in medical students in China
indicated a positive attitude toward critical thinking [119].

In the critical thinking disposition, attention is paid to
the individual’s attitude and intension and various issues
and topics and thinking about them. It is believed that,
without critical thinking disposition, critical thinking skills
cannot be developed [25]. Also, having critical thinking skills
does not guarantee critical thinking disposition, and those
with critical thinking disposition do not necessarily have the
skills to think critically. Therefore, the subject of critical
thinking should be taken into account, as well as critical
thinking skills and its significance must be fully understood
[120]. We believe that critical thinking disposition and
critical thinking skills are interdependent. Having critical
thinking skills is useless without critical thinking disposition
and cannot in practice be used by students. Moreover, if
students are inclined to think critically in an educational
system, but educational, technological, and cultural infra-
structures are unavailable, the disposition to think critically
will be reduced after some time.
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TaBLE 1: Features of the studies reviewed about critical thinking in Iranian medical sciences students.

Author name (YP) Title Method Sample Sampling Instrument Result
method
Critical thinking
disposition in the first
Shakurnia and and last year medical N=204 The Ricketts critical
Baniasad (2018) students and its Cross-sectional ~ Female: Census thinking disposition Low level
[32] association with 68% scale
achievement goal
orientation
The relationship between
YektaKooshali 1nff)1.rmat10.n ll.teracy with Cross-sectional ¥~ 1%%  Stratified C.ahf.orma Crmcal
et al. (2018) [33] critical thinking among analytic Female: Random Thinking Skills Test, Low level
’ students: a cross-sectional 74.5% Form B (CCTST, FB)
study
Path analysis of self-
S . efﬁc?cy, critical thlnklng N=480 California Critical
Heidari Gorji et al.  skills, and emotional ional le: 4 Thinkine Skil level
(2018) [34] intelligence for mental Cross-sectiona Female: Random inking Skills Test, Low leve
. 42% Form B (CCTST, FB)
health of medical
students
The relationship between
Hasanpour et al emotional intelligence Cross-sectional N=169 Systemati California Critical
(z?)iag)p[(;g] & and critical thinking skills :jir:;ﬁ‘?e a Female: Z{iz doa;nc Thinking Skills Test, Low level
in Iranian nursing 64.5% Form B (CCTST, FB)
students
The relationship between
Rashidi Fakari critical thinking California Critical
et al. (2018) [36] disposition and self- Cross-sectional N=53 Census Thinking Disposition Ambivalent
’ esteem in midwifery Inventory (CCTDI)
students
Surveying critical
thinking dispositions
Taheri et al. (2017) be.tween freshn}en and . N=90 Cluster The I.{lcket.ts Crl.tl.Cﬂ
senior students in school ~ Cross-sectional ~ Female: thinking disposition =~ Moderate level
[37] . . . random
of allied medical sciences 75% scale
in 2012-2013 academic
year
Critical thinking skills _ e .
Mobasheri et al.  among bachelor students ~ Cross-sectional N=150 Stratified C.ahf.orma Crltlcal
(2017) [38] at Fasa University of analytical Female: random Thinking Skills Test, Low level
. . 71.3% Form B (CCTST, FB)
Medical Sciences
Comparison critical
thinking skills among B e .
Jafarzadeh et al medical and paramedical ~ Cross-sectional N=231 Stratified C'ahf'orma ertlcal
(2017) [39] students in Fasa analytic Female: random Thinking Skills Test, Low level
. . . 62.3% Form B (CCTST, FB)
University of Medical
Science
Occupational therapy BSc
. students’ critical thinking . N=72 California Critical
ﬁg}ek] el G019 Gils at shahid Beheshti "% 5UOMl  pepgle;  Census  Thinking Skills Test,  Low level
University of Medical vt 70.8% Form B (CCTST, FB)
Sciences, Tehran
Comparing skills of
. crltlcal. thinking and . N=163 The Ricketts critical .
Raeisoon et al. happiness among Cross-sectional Female: Cluster thinkine disposition Higher than
(2017) [41] students of faculty of analytic 33.20 ’ random gs calep moderate level
70

medial sciences and other
universities of Ghaen
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Author name (YP) Title Method Sample Sampling Instrument Result
method
The effect of team-based
Kuhpayehzadeh :E?;rﬁﬁg g?ncfllrtslicr?l N=280 Watson-Glaser Critical
Isfahani et al. stu dergl ts at Iran J Quasiexperimental Female: Random Thinking Appraisal High level
(2017) [42] Haee : 56% (WGCTA)
University of Medical
Sciences
Adib-Hajbaghery W(])Eg(‘z;to()f(fgl;rcsnf(ifaiil N=32 California Critical
and Zare (2017) the criticfl thinkifl skili Quasiexperimental ~Female: Census Thinking Skills Test, Low level
[31] in mursing stu dgen ) 62.5% Form B (CCTST, FB)
Critical thinking skills of
Shakurnia and medical students at N=181 California Critical
Aslami (2017) [43] Ahvaz Jundishapur Cross-sectional ~ Female: Convenience  Thinking Skills Test, Low level
University of Medical 54.5% Form B (CCTST, FB)
Sciences
Study of critical thinking
Zarabian et al disposition in virtual N=100 Stratified California Critical
(2016) [44] ) graduated students Cross-sectional ~ Female: random Thinking Disposition = Moderate level
(Tehran University of 44% Inventory (CCTDI)
Medical Sciences)
Critical thinking skills
Askari et al.(2016) maamnzgfnier?th?gﬁzege N=90 California Critical
[45] ’ students. a case study in Cross-sectional ~ Female: Census Thinking Skills Test, =~ Moderate level
den nev 80% Form B (CCTST, FB)
Iran, a study conducted in
2016
Evaluation of critical
thl.n klng.skllls among N=60 California Critical
Darban et al (2016) medical sciences students . - .
[46] in Shahid Beheshti and Cross-sectional ~ Female: — Thinking Skills Test, Low level
. . 60% Form B (CCTST, FB)
Tehran University of
Medical Sciences
Regarding the use of ICT
Maleki and with critical thinking Cross-sectional The Ricketts critical
Sanisales (2016) (case study, Shahrkoord correlational N=130 Convenience thinking disposition Low level
[47] University of Medical scale
Sciences)
Nursing students’
Mousazadeh et al. .d.1spos1t.10n. toward. Cross-sectional N=120 . The Rlcket.ts cr1.t1.ca1 Higher than
(2016) [48] critical thinking and its correlational Female: Convenience  thinking disposition moderate level
relationship with their 57.1% scale
academic performance
The effect of team-based
learning in medical
information systems
Shabouni et al course on academic N=60 California Critical
(2016) [49] ’ achievement and critical Quasiexperimental Female: Census Thinking Disposition Ambivalent
thinking in postgraduate 60.0% Inventory (CCTDI)
students of Kerman
University of Medical
Sciences, Iran
The relationship between
critical thinking skills _ e -
Moslemi et al. with mental health and Cross-sectional ;\]e;ni(l)ﬁ Stratified T(}i?rllllf?rglgkilrsltilf:slt Low level
(2016) [50] academic achievement of correlation 72 6% random Form B (CCTST, FB)

Qom University of
Medical Sciences students
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TaBLE 1: Continued.

Author name (YP) Title Method Sample Sampling Instrument Result
method
The predictive role of self-
Gholamrezai et al. eﬂicaq{ ?nd Cross-sectional N=220 Cluster ’Ihe Rlcket.ts Crl.tl.cal
(2016) [51] metacognitive on correlation Female: random thinking disposition =~ Moderate level
students tendency to 60.9% scale
critical thinking
Relationship between
Hasanpour et al. nurses’ conflict Cross-sectional N=337 C.aliff)rnia Critical
2016) [52] management styles and correlation Female: Census Thinking Skills Test, Low level
critical thinking skills in 69% Form B (CCTST, FB)
the clinical setting
The relationship between
critical thinking skills . . .
Mohammadi et al. with creativit}% and Cross-sectional N'=303 Stratified C.ahférma Crltlcal
(2016) [53] academic achievement in correlation Female: random Thinking Skills Test, Low level
. . 72.6% Form B (CCTST, FB)
students Qom University
of Medical Sciences
The relationship between
critical thinking and
information literacy
Azami and among students of the Cross-sectional N=338 California Critical
Salehiniya (2016)  school of management analytic Female: Random Thinking Skills Test, Low level
[54] and medical information 59.8% Form B (CCTST, FB)
sciences of Tehran
University of Medical
Sciences, Iran
The correlation of critical
thinking disposition and . .
Azizi et al. (2016) achi%everrrl)ent goal Cross-sectional N= 3(1)7 Stratified ?elil cke(:lt‘ts cr1‘t1.cal d level
[55] orientation with student analytic Female: random thinking disposition  Moderate leve
. 51% scale
entrepreneurial
characteristics
Examining the
Heidari and .r?la;m}?S};p belt{qle en i C ional California Critical
Ebrahimi (2016) c(r11t1c'a. thin llzg S 1bs.lz.1n ross-sle ctiona N=86 Census Thinking Skills Test, Low level
(15] ecision-making a'lllty analytic Form B (CCTST, FB)
of emergency medicine
students
Designing a model for
Mafakheri Laleh critical thin}dng . N=257 Stratified Tbe I‘{icket‘ts cri‘ti.cal
et al. (2016) [10] deYelopment in A.]A Cross-sectional ~ Female: random thinking disposition =~ Moderate level
University of Medical 83% scale
Sciences
Comparing the effects of
problem-based learning
and the traditional lecture
Gholami et al. m«lethlod on .critical . . N=40 C:aliff)rnia Critical
(2016) [56] thinking skills and Quasiexperimental Female: Census Thinking Skills Test, Low level
metacognitive awareness 62.5% Form B (CCTST, FB)
in nursing students in a
critical care nursing
course
Comparing the effects of
Dehghanzadeh traditional lecture and N=85 The Ricketts critical
and Jafaraghaee flipped classroom on  Quasiexperimental Female: Census thinking disposition = Moderate level
(2016) [57] nursing students’ critical 83.5% scale

thinking disposition
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Author name (YP) Title Method Sample Sampling Instrument Result
method
The role of self-directed
learm.n'g readllne.s s and N=260 . The Ricketts critical
. critical thinking . Stratified S
Ajam (2015) [58] . e , Cross-sectional Female: thinking disposition =~ Moderate level
disposition in students random
. Lo 70.4% scale
interaction in blended
learning environment
Comparison between
“problem-based learning”
. and q- estion .and N=27 California Critical
Salehi et al. (2015) answer” educational . . L . .. .\
Quasiexperimental Female: Census Thinking Disposition Positive
[59] methods on 100% Inventory (CCTDI)
environmental health ? Y
students’ attitude to
critical thinking
Critical thinking skills in
Azizi-Fini et al nursing students: a Cross-sectional California Critical
(2015) [60] ’ comparison between comparative N=150 Census Thinking Skills Test, Low level
freshmen and senior P Form B (CCTST, FB)
students
Tanhaye Ro!e of p rqfessor S . N=109 California Critical
teaching quality on the Cross-sectional . . L .
Reshvanlou et al. . Female: Convenience Thinking Disposition Ambivalent
(2015) [61] trend of health students correlation 47 7% Inventory (CCTDI)
to critical thinking e Y
The relationship between
. c?mca! j[hlnkmg . N=60 California Critical
Tafazzoli et al. dispositions and Cross-sectional L L .
. . . . Female: Census Thinking Disposition Ambivalent
(2016) [62] academic achievement in correlation
. R 100.0% Inventory (CCTDI)
Iranian midwifery
students
Poodineh Thgalsr;l}l)a;ztu(;ingzr;ce- N=43 California Critical
Moghadam et al. nursine students critical Quasiexperimental Female: Census Thinking Skills Test, Low level
(2015) [63] § o e 60.5% Form B (CCTST, FB)
thinking
Hasanpour et al.  Critical thinking skills of . N=169 Stratified Cfallfgrnla Cl‘lthal
(2015) [64] nursine students Cross-sectional Female: random Thinking Skills Test, Low level
& 64% Form B (CCTST, FB)
Hajrezayi et al Efﬁi:crll\;?: escs)noilljiiie;?ed N=6l California Critical
(2011 5) [}é 5] ’ thinkin siills of nursin Quasiexperimental Female: Convenience  Thinking Skills Test, Low level
J J 63.9% Form B (CCTST, FB)
students
The relationship between
emotional intelligence B e -,
Vahedi et al. and critical thinking in Cross-sectional N'=200 C?11ff)rn1a Crltlcal
(2015) [66] nursine students of correlation Female: Random Thinking Skills Test, Low level
ing studen 50% Form B (CCTST, FB)
Tabriz University of
Medical Sciences
Comparison of the
critical thinking skills
Rezaeian et al among medical students N=165 The Ricketts critical
(2015) [67] ’ in different educational Cross-sectional ~ Female: — thinking disposition = Moderate level
levels in Rafsanjan 39.4% scale
University of Medical
Sciences
Penjvini and clglrllctgaéetglsrllé(rllr—lﬁaxi Cross-sectional Watson-Glaser Critical
Hejrani (2015) 5 N=34 Census Thinking Appraisal Low level

(68]

skills in pediatric nursing correlation

students

(WGCTA)
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TaBLE 1: Continued.

Author name (YP) Title Method Sample Sampling Instrument Result
method
Correlation between
Ghaedi and Iz;tsi(;llaltl}tl)i,ntl?;ts i(l)lf Cross-sectional N'=165 Cluster California Critical
Toghiann (2014) nursine stu dentgs of correlation Female: random Thinking Skills Test, Low level
[69] § studein 56.4% Form B (CCTST, FB)
Isfahan University of
Medical Sciences
The role functions of
Garavand et al. thldnilr(:zrcltge(sltﬁzrlnnirfelf_ Causal- lzizrznij' Stratified tElirelin{;CkZ[itss f)l;lltti)ﬂ Moderate level
(2014) [70] readiness and critigcal comparative 73% . random gscalep
()
thinking disposition
Relationship between
critical thinking and
. interpersonal . California Critical
21 (;ilhi;) T17le ]t al. communication skills in Crcoosrsr_:f;til:;al N=300 Census Thinking Disposition Ambivalent
nursing students of Azad Inventory (CCTDI)
University Tehran
medical branch
Association of critical
Noohi et al. (2014) thmk.mg Wlt.h learning Cross-sectional N=90 . Cjahff)rma Crltlcal
(72] styles in nursing students correlation Female:  Purposive Thinking Skills Test, Low level
of School of Nursing and 70.7% Form B (CCTST, FB)
Midwifery, Iran.
S Rela‘tlonshlp betwgehn . N=225 California Critical
Taghavi Larijani  assertiveness and critical ~ Cross-sectional . - )
et al. (2014) [73] thinking in nursing correlation Female: Convenience  Thinking Skills Test, Low level
’ students 85.9% Form B (CCTST, FB)
Critical thinking skills
among dental students of _ S -,
Yasayi etal. (2014)  Shahid Sadoughi . N=64 California Critical
[74] University of Medical Cross-sectional Female: Census Thinking Skills Test, Low level
Sciences: Z comparison 60.9% Form B (CCTST, FB)
in 2013
Hemmati Maslak t:[:'ls i;tf:gn?ri P rt(;:)ilflﬁi- N=50 California Critical
Pak et al. (2014) on nursing sgt u dents’g Quasiexperimental ~Female: Census Thinking Skills Test, Low level
0,
[75] critical thinking skills 62% Form B (CCTST, FB)
The effect of an active
. educational method on N=60 California Critical
Hosseini et al. critical thinking of . . . - .
(2014) [76] nursine students in Quasiexperimental Female: Convenience  Thinking Skills Test, Low level
Lorestar;g University of 78.3% Form B (CCTST, FB)
Medical Sciences
Evaluation of nursing
Rezaei et al. (2014) stl;iielrllstsi,ncrbl/;;czaj;g;?:;ng Cross-sectional lzje:r:ni;lj Census Watson-Glaser critical Low level
(771 University of Medical analytic 55.8%. thinking test
Sciences
Compared critical
thinking in first year
Khazaei et al students and senior N=120 California Critical
(2014) [78] ’ operating room and Cross-sectional ~ Female: Convenience  Thinking Skills Test, Low level
anesthesia Birjand 62.5% Form B (CCTST, FB)

University of Medical
Sciences
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TaBLE 1: Continued.

Education Research International

Author name (YP) Title Method Sample S;?g:(llg Instrument Result
Critical thinking skills
. and their éssoc1at10n. WIFh . N=100 . Watson-Glaser Critical
Najafianzadeh stress coping strategies in  Cross-sectional Stratified L .
. Female: Thinking Appraisal Low level
et al. (2014) [79] the students of Arak analytic random
. . . 64% (WGCTA)
University of Medical
Sciences, Iran
The role of critical
. thinking skills and . N=216 . California Critical
Ghazivakili et al. learning styles of Cross-sectional Stratified - -
(2014) [80] university students in correlation Female: random Thinking Skills Test, Low level
. . 52.8% Form B (CCTST, FB)
their academic
performance
Learning style priorities
and its role in critical
Ghadampour et al. thinking d1:sp051t10n . N=214 o i6ed The I.{lcket.ts cr1.t1‘cal
among nursing school Cross-sectional ~ Female: thinking disposition =~ Moderate level
(2013) [81] students in Mashhad 74.3% random scale
. 0
University of Medical
Sciences
Comparison of critical
thinking and clinical
Karimi Jecistonmaking skills N=35 California Critical
Noghondar et al. nurs%ng s tj dents and Cross-sectional ~ Female: Random Thinking Skills Test, Low level
[
(2013) [82] practicing nurses in 41.8% Form B (CCTST, FB)
Sabzevar University of
Medical Sciences
Impact of guided
reciprocal peer . . .
Meibodi et al. questioning on the . . C‘allfornla.Crlt{c.al .
U o Quasiexperimental ~N=54 — Thinking Disposition Ambivalent
(2013) [83] disposition of critical
A . Inventory (CCTDI)
thinking among nursing
students
Critical thinking
dispositions among B e .
Sabouri Kashani medical students in two . N=442 C‘ahflorma.Crm.C'fil Positive
et al. (2013) [84] stages: basic medical Cross-sectional Female: Census Thinking Disposition inclination
’ sc.iences and 57.2% Inventory (CCTDI)
preinternship
Critical thinking abilities
. . among students of N=118 California Critical
Sheikhmoonesi ..o, . Cluster - .
et al. (2013) [85] medicine in Mazandaran  Cross-sectional Female: random Thinking Skills Test, Low level
) University of Medical 42.3% Form B (CCTST, FB)
Sciences, 2011
Evaluating critical
. thinking skills in medical N=92 California Critical
Fgg?l et al. (2013) students, Isfahan Cross-sectional ~ Female: Census Thinking Skills Test, Low level
University of Medical 59.8% Form B (CCTST, FB)
Sciences, Iran
Critical thinking
disposition and its
relationship with self- B e -,
Abasi et al. (2013) esteem in preclinical and  Cross-sectional N=225 Stratified C?ahf.orma‘Crltl‘c?l .
[87] clinical medical students analytic Female: random Thinking Disposition AL
85.8% Inventory (CCTDI)

of Kermanshah
University of Medical
Sciences
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TasLE 1: Continued.
Author name (YP) Title Method Sample Sampling Instrument Result
method
Assessing critical
. thinking in medical California Critical
étl}}an etal. (2013) sciences students in two Longitudinal N=297 Random Thinking Skills Test, Low level
sequential semesters: Form B (CCTST, FB)
Does it improve?
Critical thinking
Kermansaravi dispositions among N=120 Stratified Watson-Glaser Critical
et al. (2013) [88] junior, senior, and Cross-sectional ~ Female: random Thinking Appraisal Low level
' graduate nursing students 62.1% (WGCTA)
in Iran
Validly and reliability of
California Critical . . .
Gupta et al. (2012)  Thinking Disposition Cross-sectional N=198 C.ahf.orma.Crltl.c?l .
[89] Inventory (CCTDI) in analytic Female: — Thinking Disposition Ambivalent
Kermanshah University 82.8% Inventory (CCTDD)
of Medical Sciences
Analysis of the
relationship between
. motivation and critical . . -,
Hariri ?mq thinking with intentional ~ Cross-sectional N=224 Stratified C.ahflorma Crmcal
Bagherinejad internet search behavior analytic Female: random Thinking Skills Test, Low level
(2012) [90] case study: students of vt 58.5% Form B (CCTST, FB)
Mazandaran University
of Medical Sciences
The contribution of
critical thinking attitude
Nasrabadi and and cognitive learning Cross-sectional N=161 Stratified California Critical
Mousavi (2012) styles in predicting analvtic Female: random Thinking Disposition ~ Moderate level
[91] academic achievement of vt 50.31% Inventory (CCTDI)
medical university’s
students
Critical thinking ability
and its associated factors N=125 Watson-Glaser Critical
Mahmoodabad among preclinical . - Cluster o .
. Cross-sectional ~ Female: Thinking Appraisal Low level
et al. (2012) [92] students in Yazd Shaheed 66.4% random (WGCTA)
Sadoughi University of e
Medical Sciences (Iran)
Developing critical
thinking disposition in
Tranfar et al. (2012) the students of nursing N=115 California Critical
(93] ' and midwifery through  Quasiexperimental Female: Random Thinking Disposition Ambivalent
collaborative and 83% Inventory (CCTDI)
individual methods of
learning
The comparison between
critical thinking _ . o
Safari et al. (2012)  disposition of teachers Cross-sectional N=300 Stratified The RICket.ts cr{tl'cal
. . Female: thinking disposition Low level
[94] and students in analytic 60.7% random <cale
Kermanshah University e
of Medical Sciences, 2011
Relationship between . -,
- s . California Critical
Paryad et al. (2011) critical thinking and Cross-sectional N=50 Census Thinking Skills Test, Low level

[95] clinical decision-making correlation

in nursing students

Form B (CCTST, FB)
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TaBLE 1: Continued.

Education Research International

Author name (YP) Title Method Sample Sampling Instrument Result
method
Comparing critical
thinking skills of first and
1 rm laur . . .
Khodamoradi assttutgentsb(?t? Cr?u?:lirfga,te . C.ahff)rma Crltlcal
et al. (2011) [96] midwifery, and Cross-sectional N=426 Census Thinking Skills Test, Low level
. ’ Form B (CCTST, FB)
occupational therapy of
medical universities of
Tehran city
The relationship between
Kareshki and self—efﬁcac.}{ beliefs, N=357 California Critical
Pakmehr (2011) Il.lgtacogl?ltlye, an.d Cross-sectional Female: Cluster Thinking Skills Test, Low level
[97] critical thmk.mg w1th 55% random Form B (CCTST, FB)
mental health in medical
sciences students
Critical thinking skills
and their relationship
with emotional
Haghani et al, intelligence in medical N=69 California Critical
(2011) [98] students of introductory ~ Cross-sectional ~ Female: Census Thinking Skills Test, Low level
clinical medicine (ICM) 72% Form B (CCTST, FB)
course in Isfahan
University of Medical
Sciences
Comparison of critical
thinking skills and
Kiany et al. (2012) dlfli(r):ilggtiulzgrﬁ:e:n:ihe N=100 California Critical
) . Cross-sectional Female: Convenience  Thinking Skills Test, Low level
[99] clinical nurses of selected
. ) 63.4% Form B (CCTST, FB)
educational hospitals of
Zanjan University of
Medical Sciences
Critical thinking
dispositions in
Barkhordary et al. baccalaureate nursing N=170 California Critical
(2011) [100] students of Shahid Cross-sectional ~ Female: Random Thinking Disposition Ambivalent
Sadooghi and Azad 89.4% Inventory (CCTDI)
University of Medical
Sciences in Yazd city
A comparison of the
critical thinking ability in
Eslami Akbar and bilceaﬁi rs;eirtljsltf;;lgno ¢ N=94 Watson-Glaser Critical
Maarefi (2010) . d clinical Cross-sectional Female: Census Thinking Appraisal Low level
[101] nursing and clinica 82.1% (WGCTA)
nurses of Jahrom
University of Medical
Sciences
The effect of reflection on
D . clinical journalism on N=42 California Critical
ehghani et al. " - . . . N .
(2011) [102] cr1t1.cal thinking .skllls. of Quasiexperimental Female: - Thinking Skills Test, Low level
nursing students in Shiraz 83.33% Form B (CCTST, FB)
Medical University
Evaluation of critical
thinking skills in Isfahan
. University of Medical California Critical
Athari et al. (2009) Sciences’ st?ldents and its  Cross-sectional N=114 Random Thinking Skills Test, Low level

[103]

relationship with their
rank in university
entrance exam rank

Form B (CCTST, FB)
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TaBLE 1: Continued.

Author name (YP) Title Method Sample S;rgtlﬁ:ég Instrument Result
.\ . . California Critical
Crlgcall;[.hlrililhn.g E{llls Thinking Skills Test, Skills: norm
Gharib et al. and crifical thihxking . Form B (CCTST, FB) Dispositions:
dispositions in freshmen  Cross-sectional N=60 — e o -
(2009) [104] d senior students of and California Critical positive
;;ltﬁigigrr;alrllaezni;t Thinking Disposition inclination
& Inventory (CCTDI)
The critical thinking skills
Karimi et al levels of students enrolled N=72 California Critical
(2007) [10 5]' in a four years bachelor =~ Cross-sectional =~ Female: Convenience  Thinking Skills Test, Low level
program at nursing 72.2% Form B (CCTST, FB)
college in Yasouj
Baba Mohammadi Crﬁi::i;hlzfézinstlslﬁ of California Critical
and Khalili (2004) SemnangUniversi of Cross-sectional N=107 Census Thinking Skills Test, Low level
[106] 1 Lniversity Form B (CCTST, FB)
Medical Sciences
Comparison of critical
Mirmolaei et al thinking among first and Cross-sectional California Critical
’ last trimester N=259 Census Thinking Skills Test, Low level

(2004) [107] comparative

baccalaureate midwifery
students

Form B (CCTST, FB)

TaBLE 2: Features of materials and methods in studies.

Materials and methods

Frequency (%)

Census 27 (35.75%)
Convenience 10 (12.50%)
Random 8 (10.00%)
Stratified random 19 (23.75%)
Study method Systematic random 1 (1.25%)
Cluster random 7 (8.75%)
Purposive 1 (1.25%)
No sampling 7 (8.75%)

Cross-sectional

65 (81.25%)

. Quasiexperimental 13 (16.25%)
Sampling method Longitudinal 1 (1.25%)
Causal-comparative 1 (1.25%)

Ricketts critical thinking disposition scale
The California Critical Thinking Disposition Inventory (CCTDI)
The California Critical Thinking Skills Test, Form B (CCTST, FB)
The Watson—Glaser Critical Thinking Appraisal (WGCTA)

Measuring tools

14 (48.27%)
15 (51.72%)

46 (90.20%)
5 (9.80%)

The results of studies conducted in Iran about critical
thinking indicate that researchers use four major tools more
than other tools to measure skills and tendency to critical
thinking. These tools include Ricketts critical thinking
disposition, California Critical Thinking Disposition In-
ventory, the California Critical Thinking Skills Test, and the
Watson-Glaser Critical Thinking Appraisal. In studies with
a quantitative approach, a questionnaire is the most im-
portant data collection tool. Hence, psychometric indices,
number of questionnaire items, response time, and com-
patibility with sociocultural characteristics of respondents
should be taken into account in choosing the measurement
tools. Researchers should use the qualitative approach and

semistructured interviews for accurate diagnosis of critical
thinking skills and the tendency to think critically.
Regarding the promotion of critical thinking in health
sciences students in Iran, it can be stated that curriculum
elements including the objective, learning content, teaching
methods, learning activities, and learning assessment should
be designed in a way to facilitate the process of critical
thinking. The structure and process of teaching-learning in
the classroom should be such that the teacher plays the role
of facilitator and gives students the opportunity to express
their opinion. Learners should be involved in the learning
process and have the greatest role and responsibility in their
learning. In addition to the role of educational factors, the
sociocultural conditions and characteristics of a society are
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also influential in the critical thinking of members of a
community, including students. In one sentence can state
that the critical thinking spirit must be rooted in socio-
cultural structures of a community.

The present study confronted with some limitations.
There might be some studies conducted in line with the
purpose of the present study, which, due to nonpublication,
was not included in this study. Also, in our study, we studied
only studies published in Persian and English, and studies in
other languages could not be considered due to language
constraints. In the current study, the studies differed in
terms of quality, which could affect the accuracy of the
results. Nonuniform reporting of articles is another limi-
tation of the present study. The present study, like many
qualitative studies, sought to establish a deep understanding
of a subject. Therefore, the most important strength of the
present study was to explain the current level of critical
thinking skills and the tendency to think critically in stu-
dents of health professions in Iran. Another strength of this
study is the identification of variables related to critical
thinking. Therefore, in future studies, researchers can more
closely examine the relationship between these variables and
critical thinking. The findings of this study alone are not
sufficient for planning and making major decisions about
critical thinking in health students. However, according to
the results of studies on critical thinking in Iranian students,
as well as the results of the current study, it is possible to plan
and decide to promote critical thinking in students.

5. Conclusion

In this systematic review, the rate of critical thinking of
medical sciences students in Iran was studied. The amount of
critical thinking was identified in two aspects of critical
thinking skills and critical thinking disposition. The results
indicated that critical thinking skills in medical sciences
students in Iran were low. Students’ disposition to think
critically was also moderate and low. Thus, considering the
importance and necessity of critical thinking for medical
sciences students, future studies should focus on studying
and identifying effective factors in promoting critical
thinking in students. Considering that critical thinking can
be taught, it is beneficial to hold workshops and critical
thinking training courses.
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