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Introduction

Abstract

Background and Aim: This study aimed to assess the critical thinking
skills (CTS) of a group of Iranian dental students.

Materials and Methods: This cross-sectional study was conducted on
355 dental students of the Faculty of Dentistry, Tehran Medical
Sciences, Islamic Azad University in the clinical training period
(academic years 3-6) in 2022-2023. The CTS of students were
evaluated by using the valid and reliable Persian version of the
California Critical Thinking Skills Test (CCTST). Correlations between the
CTS total and domain scores with demographic variables were analyzed
by the multiple linear regression and Pearson’s correlation tests
(alpha=0.05).

Results: A total of 260 questionnaires were filled out and returned,
yielding a response rate of 73.2%. The mean age of the participants
was 23.90£2.89 years. There were 60.8% females and 39.2% males.
Of all, 74.2% were single, and 25.8% were married. Also, 34.2% had
an extracurricular clinical dental practice. The mean total CTS score was
10.66+2.83 out of 34, which had a significant correlation with the
academic level (P=0.005), such that the mean CTS score was
significantly higher in senior dental students. The mean CTS score had
no significant correlation with age, gender, marital status, or
extracurricular clinical practice (P>0.05).

Conclusion: The mean CTS score of dental students of the Faculty of
Dentistry, Tehran Medical Sciences, Islamic Azad University was lower
than the standard average, highlighting the need for educational
interventions to improve it.
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contribute to development of their society.

Critical thinking is a vigilant targeted process
used for interpretation and processing of
information and experiences, and can guarantee
the social and individual prosperity of
individuals. Those possessing critical thinking

skills (CTS) are successful individuals that can

Evidence shows that communities with higher
number of individuals with CTS are more
prosperous [1-3]. CTS enable precise evaluation
of negative and positive aspects of a
phenomenon through logical and evidence-

based reasoning [4]. CTS enable the individuals
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to differentiate between correct and incorrect

information, and acquire a correct
understanding of events [5]. CTS are beyond
repeating the taught topics, because thinking
and application of the acquired knowledge result
in more thorough evaluation of evidence for a
precise  judgment in  different clinical
scenarios [6].

The main goal of medical education is to
promote professional competency, and decision-
making and problem-solving skills of students
[7]- Evidence shows that instruction of CTS to
students creates motivation for learning and
achieving  professional = competency and
problem-solving skills, and improves creativity
[8,9]. CTS are highly useful for dental clinicians
since patients expect professional and skillful
advices, reliable interpretation of findings, and
efficient treatment plans from their dental
clinician [10]. One-third of the complications and
medical errors occur due to misdiagnosis, which
can be prevented by CTS [11].

The American Dental Association places CTS
at the top of the list when describing the
required qualifications for general dentists
[12,13]. The traditional educational systems
train individuals with a high level of theoretical
information, who may not be able to solve even
[14,15]. The World

Federation for Medical Education considers CTS

the smallest problems

as one of the main educational standards
required for the healthcare providers and
also a validation criterion for educational
institutes [12].

CTS of healthcare students have been the
topic of many investigations. However,
information in this regard in dental students is
limited, particularly in Iran [16]. Moreover, the
COVID-19 pandemic resulted in the cessation of
in-person classes in many universities for a long
period of time [1,16], which decreased student-
mentor communication and might have affected

the CTS of students as well, which needs further

investigations. Thus, this study aimed to assess
the CTS of dental students of the Faculty of
Dentistry, Tehran Medical Sciences, Islamic Azad
University.

Materials and Methods
This cross-sectional study was conducted on

355 dental students of the Faculty of
Dentistry, Tehran Medical Sciences, Islamic
Azad University in the clinical training

period (academic years 3-6) in 2022-2023. The
study protocol was approved by the ethics
committee of the university (IR.IAU.DENTAL.
REC.1401.121).

Data collection:

CTS of students were evaluated by using the
valid and reliable Persian version of the
California Critical Thinking Skills Test (CCTST).
This questionnaire has two forms of A with 75
multiple choice questions, and B with 34
questions. It evaluates five domains of critical
thinking as follows: analysis, evaluation,
inference, inductive reasoning, and deductive
reasoning. Its content validity has been
previously confirmed with a Kuder-Richardson
coefficient of 0.68-0.70 [3,17]. The validity (face
validity and content validity), reliability, and
normality of its Persian version have also been
previously confirmed [14]. Moreover, its
reliability was confirmed with a Kuder-
Richardson coefficient of 0.62 [18]. The Form B
was used for data collection in the present study
with 34 multiple-choice questions, each with one
correct answer. Questions #1-4 and 25-34 are
the evaluation questions with the highest
achievable score of 14 in this domain. The
inference questions include questions #14-24
with the highest attainable score of 11 in this
domain. Questions 5-13 are analysis questions
with the maximum achievable score of O.
Questions 1, 2,4, 5, 6, 8,9, 14, 15, 16, 17, 18, 19,
22, 23, and 27 are inductive reasoning
questions with a maximum score of 16, and
questions #3, 13, 20, 21, 24-26, and 38-34 are
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deductive reasoning questions with the
maximum score of 14.

Each item had 4 or 5 answer choices with
only one correct answer. Thus, each question
was scored 0 (wrong answer) or 1 (correct
answer). The total score could range from 0 to
34 [19,20]. The standard average score was
determined to be 15.89 for this test, such that
lower values would indicate weakness in CTS,
and higher scores would indicate optimal
competency in CTS [21,22]. The questionnaires
were administered among dental students in
person, and were collected after being filled out.
Participation in the study was voluntarily, and
the participants were ensured about the
confidentiality of their information [1]. The
students were enrolled after signing informed

consent forms.

Statistical analysis:

The correlation of the mean CTS total score
with different variables analyzed by
multiple linear regression. The correlation of the
mean CTS domain scores with different variables
was analyzed by the Pearson’s correlation test at
0.05 level of significance.

was

Results

A total of 260 questionnaires were filled out
and returned, yielding a response rate of 73.2%.
The mean age of the participants was 23.90£2.89
years. The mean grade point average (GPA)
score of the students was 16.21+1.24. Of all, 32

Table 1. Demographic information of the participants in detail

(12.3%) were term 5, 32 (12.3%) were term 6,
32 (12.3%) were term 7, 32 (12.3%) were term
8, 33 (12.7%) were term 9, 33 (12.7%) were
term 10, 33 (12.7%) were term 11, and 33
(12.7%) were term 12. There were 60.8%
(n=158) females and 39.2% (n=102) males;
74.2% (n=193) were single and 25.8% (n=67)
34.2% (n=89) had
extracurricular clinical dental practice. Table 1

were married. Also,
presents the demographic information of the
participants in detail.

The mean CTS score was 10.66+2.83 out of
34, and the mean domain scores based on the
academic level of students are presented in
Table 2. Table 3 presents the correlation of
domain scores with different demographic
variables. The mean CTS total score had a
significant correlation with the academic level
(P=0.005) such that the mean CTS total score
was significantly higher in senior dental
students than lower-level students. The CTS
total score had no significant correlation with
age, gender, marital status, or extracurricular
clinical practice of students (P>0.05). Male
gender had a significant correlation with the
analysis domain score, being a senior dental
student had a significant correlation with the
analysis and evaluation domain scores, GPA had
a significant correlation with deductive
reasoning, and age had a significant correlation

with inductive reasoning (Table 3, P<0.05).

Term Extracurricular dental
Gender Age GPA Marital status .
practice
Higher than Lower than Higher than Lower than . .
Male Female Married Single Yes No
average average average average
5 3(9.37%) 29(90.63%)  2(6.25%) 30(93.75%) 17(53.12%) 15(46.88%) 0(0%) 30(100%) 3(9.37%) 29(90.63%)
6 17(53.12%)  15(46.88%)  2(6.25%) 30(93.75%) 18(56.25%) 14(43.75%) 2(6.25%) 30(93.75%)  5(15.62%)  27(84.38%)
7 18(56.25%)  14(43.75%)  10(31.25%) 22(68.75%) 17(53.12%) 15(46.88%) 8(25%) 24(75%) 8(25%) 24(75%)
8 8(25%) 24(75%) 13(40.62%) 19(59.38%) 19(59.38%) 13(40.62%) 7(21.87%) 25(78.13%)  14(43.75%)  18(56.25%)
9 17(51.51%)  16(48.49%) 16(48.49%)  17(51.51%) 18(54.54%) 15(45.46%) 10(30.3%)  23(69.7%)  15(45.46%)  18(54.54%)
10 15(45.46%)  18(54.54%) 21(63.63%)  12(36.37%) 14(42.42%) 19(57.58%) 11(33.33%)  22(66.67%)  15(45.46%)  18(54.54%)
11 15(45.46%)  18(54.54%)  33(100%) 0(0%) 17(51.51%) 16(48.49%) 11(33.33%)  22(66.67%) 16(48.49%) 17(51.51%)
12 11(33.33%)  22(66.67%)  33(100%) 0(0%) 25(78.12%) 8(21.88%) 8(21.88%) 25(78.12%)  13(37.5%) 20(62.5%)
2.89 +23.90 1.24+16.21
Total  102(39.2%)  158(60.8%) Total mean Total mean 67(25.8%) 193(74.2%)  89(34.2%) 171(65.8%)
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Table 2. Mean domain scores acquired by dental students at different academic levels
Academic term Mean of 8 Maximum
5 6 7 8 9 10 11 12
Domain terms score
Analysis 3.96 4.21 3.81 4.28 3.57 3.96 3.75 4.60 4.02 14
Evaluation 3.93 4.00 2.87 4.00 4.21 3.75 3.90 4.12 3.85 11
Inference 2.62 2.68 2.50 2.50 3.00 2.72 3.00 3.21 2.78 9
Inductive
431 4.37 3.65 4.06 3.66 4.30 4.00 4.63 4.12 14
reasoning
Deductive
5.21 5.90 4.87 6.25 6.39 5.36 5.90 6.24 5.77 16
reasoning
Total 10.53+2.55 10.90+2.75 9.18+#2.62  10.78+£2.37 10.78+3.43  10.45%2.63 10.66+x2.89 10.66+2.83 10.66+2.83 34
Table 3. Correlation of domain scores with different demographic variables
Inductive Deductive
Analysis Evaluation Inference i i Total score
reasoning reasoning
Female 411 3.77 2.60 4.09 5.70 10.50
Gender Male 3.88 3.97 3.05 417 5.87 1091
P value 0.459 0.354 0.008 0.470 0.624 0.198
Single 3.98 3.85 2.74 4.12 5.70 10.59
Marital status Married 4.15 3.84 291 4.14 6.0 10.91
P value 0.443 0.812 0.452 0.583 0.401 0.335
Yes 3.84 3.96 2.94 3.97 6.04 10.75
Extracurricular activity No 411 3.79 2.70 4.20 5.63 10.61
P value 0.161 0.272 0.388 0.425 0.157 0.822
Terms 5-11 3.93 3.81 2.72 4.05 5.70 10.47
Academic level Term 12 4.60 412 321 4.63 6.24 11.93
P value 0.026 0.573 0.044 0.060 0.614 0.005
Pearson correlation 0.01 0.04 0.1 0.02- 0.13* 0.08
Age
P value 0.834 0.946 0.837 0.558 0.039 0.183
Pearson correlation 0.04 0.14* 0.01 0.06 0.11 0.11
GPA
P value 0.396 0.022 0.717 0.182 0.072 0.847
Discussion

This study assessed the CTS of dental
students of the Faculty of Dentistry, Tehran
Medical Sciences, Islamic Azad University. The
mean CTS score of students was 10.66, which
was close to the value reported in previous
studies conducted at Mazandaran and Rafsanjan
universities [23, 24 ], and higher than the score
acquired by students in Urmia University [25].

The results showed that the mean CTS score
acquired by dental students was lower than
average. Similarly, many previous studies
reported poor CTS of medical and dental
students in Iran [14,15,23,26]. Nahvi et al. [1]
evaluated the CTS of dental students of the

School of Dentistry, Mazandaran University of

Medical Sciences during an online instruction
period. They used Form B of the CCTST for data
collection and reported no significant difference
in the mean CTS total score and domain scores
between males and females. Their results
regarding the CTS total score were in line with
the present findings; however, male students
acquired a higher score in the analysis domain
than females in the present study. Also, term 7
students experienced a significant drop in CTS
scores, which may be due to their admission
time, which was concomitant with the COVID-19
pandemic and initiation of online instruction.
This finding was in agreement with the results of
previous studies [23,27]. Naeim et al, [27] in
their study on medical students in Ardabil
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University of Medical Sciences used the Form B
of the CCTST and the Kolb’s Learning Styles and
showed that the CTS score of students increased
with age. This finding was in contrast to the
present results. Also, they reported that male
gender had a significant correlation with a
higher analysis domain score while female
gender had a significant correlation with
inductive and deductive reasoning domain
scores; their results were in line with the
present findings. Shirazi et al. [25] evaluated
nursing students of Urmia Azad University using
the CCTST and the Kolb’s Learning Styles.
Similar to the present study, they found that
senior dental students acquired a significantly
higher CTS score than other students; however,
the overall level of CTS of nursing students was
unacceptably low, highlighting the necessity of
strategy planning to improve it. Their results
were in agreement with the present findings.
Rezaiee et al. [28] evaluated the correlation of
CTS and information literacy of medical students
attending Ardabil University of Medical Sciences.
They used the Form B of the CCTST and an
information literacy questionnaire for data
collection, and demonstrated that students did
not have the required skills in any of the five
domains of information literacy or five domains
of CTS. The acquired scores by students were
significantly lower than the optimal level. Their
results were in accordance with the present
findings regarding the overall low CTS of
students. They also reported that the CTS score
did not increase with academic level of students,
which was in contrast to the present findings.
This difference can be due to differences in
educational curricula and field of education.
Yasayi et al. [29] assessed the CTS of dental
students of Yazd Shahid Sadoughi University
using the Form B of the CCTST and found no
significant difference in CTS of freshman and
senior dental students, which was in contrast to
the present results. They found no significant

correlation between the demographic factors
with the CTS total score or its domain scores.
Their results regarding no significant correlation
between the demographic factors with the CTS
total score were in agreement with the present
results. However, their results regarding the
domain scores were different from the present
Their
improvement of CTS of students by an increase

findings. results regarding no
in their academic level highlights the need for
reforming the curriculum or implementation of
strategies to improve the CTS of students.
Rezaee et al. [30] evaluated the CTS of dental
students of Shiraz University of Medical Sciences
using the Form B of the CCTST. The students
acquired a mean CTS total score of 14.53 out of
34 (versus 10.66 in the present study). The
acquired domain scores by students in their
study were also higher than the corresponding
values in the present study. The CTS total and
domain scores of students in their study were
moderate, and had no significant correlation
with gender or academic level of students; while,
the CTS score of students increased with their
academic level in the present study.
Sheikhmoonesi et al. [11] used the Form B of the
CCTST for assessment of CTS of medical students
attending Mazandaran University of Medical
Sciences, and reported a mean CTS score of
10.91, which was close to the value obtained in
the present study. They found no significant
correlation between the CTS total or domain
scores with gender, marital status, or academic
level. Their results regarding no correlation with
gender and marital status were similar to the
their
regarding lack of a significant correlation with

present findings. However, findings
academic level was in contrast to the present
results. Whitney et al. [31] evaluated the CTS of
dental students using the CCTST. The response
rate was 53%, which was lower than that in the
present study (73%). They reported that

students with a higher CTS score had higher final
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examination scores in their first year of
Also, higher CTS

associated with a higher level of clinical success

education. scores were
in diagnosis, professional ethics, greater focus in
patient treatment, communication skills, and
practical health promotion treatments. It should
be noted that the method of instruction of
students in their study was problem-based
learning and evidence-based dentistry. Partido
et al. [32] assessed the correlation of CTS and
academic performance of oral hygiene students.
The response rate was 71.4%, which was close
to the rate in the present study. Consistent with
the present results, they showed an
improvement in CTS as the academic level of
students increased. They found no significant
correlation between the CTS score and GPA;
however, the CTS score had a significant
correlation with the clinical test scores.

Improvement in CTS of students by an
increase in their academic level can be due to
increased experience and age of students.
Nonetheless, it should be noted that intelligence
plays an important role in CTS, which is unique
and does not depend on age or academic level of
students [23]. In total, although dental students
have all passed a difficult entrance exam, and are
expected to have a higher CTS level than other
students, the results show no or insignificant
difference in CTS scores of dental students and
students of other fields [14,15,25].

Poor cooperation of students in filling out the
questionnaire was a limitation of this study.
Future studies on dental students of other
universities at different academic levels are

required.

Conclusion

The mean CTS score of dental students of the
Faculty of Dentistry, Tehran Medical Sciences,
Islamic Azad University was lower than the
standard average, highlighting the need for
educational interventions to improve it.

References

1. Nahvi A, Valipour Khajegheyasi R, rafiei A, Lotfizadeh A.
Critical thinking skills and tendency to critical thinking of
dental students of Mazandaran University of Medical Sciences
in virtual education courses in year 2020-2021. ] Res Dent Sci.
2022; 19(3):210-7.

2. Facione PA. Critical thinking: What it is and why it counts.
Insight assessment. 2013:1-28.

3. Facione P, Facione N, Giancarlo Gittens C. The motivation to
think in working and learning. New directions for higher
education. 1996;96:67-79.

4. Sahoo S, Mohammed CA. Fostering critical thinking and
collaborative learning skills among medical students through a
research protocol writing activity in the curriculum. Korean ]
Med Educ. 2018 Jun;30(2):109-18.

5. Jafari F, Azizi SM, Soroush A, Khatony A. Critical thinking
level among medical sciences students in Iran. Education
Research International. 2020;2020:1-8.

6. Everett AC, Anderson OS, Wright MC, Fontana M.
Longitudinal Assessment of Critical Thinking Skills Across a
Dental Curriculum. ] Dent Educ. 2018 Sep;82(9):921-8.

7. Hasanpour M, Mohammadi R, Dabbaghi F, Oskouie F,
Nikravesh MY, Salsali M, Nooritajer M. The need for change in
medical sciences education: A step towards developing critical
thinking. Iran Journal of nursing. 2006;18(44):39-49.

8. Babamohammadi H, Esmaeil pour M, Negarandeh R,
Dehghan -Nayeri N. Comparison of Critical Thinking Skills in
Nursing Students of Semnan and Tehran Universities of
Medical Sciences. JRUMS 2011; 10 (1):67-78.

9. Harasym PH, Tsai TC, Hemmati P. Current trends in
developing medical students' critical thinking abilities.
Kaohsiung ] Med Sci. 2008 Jul;24(7):341-55.

10. Reed SG, Adibi SS, Coover M, Gellin RG, Wahlquist AE,
AbdulRahiman A, Hamil LH, Walji MF, O'Neill P, Kalenderian E.
Does use of an electronic health record with dental diagnostic
system terminology promote dental students’ critical thinking?
] Dent Educ. 2015 Jun;79(6):686-96.

11. Sheikhmoonesi F, Barani H, Khademloo M, Sharifian R,
Jahani M, Lamsechi H. Critical Thinking Abilities among
Students of Medicine in Mazandaran University of Medical
Sciences, 2011. ] Mazandaran Univ Med Sci 2013; 22 (98) :
98-103.



7 Sadri and Rajabi.

Critical Thinking Skills of Iranian Dental Students

12. Johnsen DC, Lipp M], Finkelstein MW, Cunningham-Ford
MA. Guiding dental student learning and assessing
performance in critical thinking with analysis of emerging
strategies. ] Dent Educ. 2012 Dec;76(12):1548-58.

13. Mahmoodabad SS, Nadrian H, Nahangi H. Critical thinking
ability and its associated factors among preclinical students in
Yazd Shaheed Sadoughi University of Medical Sciences (Iran).
Med ] Islam Repub Iran. 2012 May;26(2):50-7.

14. Baba mohammadi H, Khalili H. Critical Thinking Skills of
Nursing Students in Semnan University of Medical Sciences.
[ranian Journal of Medical Education 2004;4(2):23-31.

15. Azodi P, Jahanpoor F, Sharif F. Critical thinking skills of
students in Bushehr University of Medical Sciences. ] Virtual
Learn Med Sci. 2010;1(2):10-6.

16. Sobouti F, Lotfizadeh A, Misagh Toupkanloo I, Mirzaeian A,
Aryana M. Coronavirus Disease 2019 as a Challenging and
Transformative Factor in Dental Education: A Literature
Review. ] Mazandaran Univ Med Sci 2021;30(194):199-209.

17. Facione PA. Critical thinking: A statement of expert
consensus for purposes of educational assessment and
instruction-The Delphi Report. Millbrae, CA: California
Academic Press.1990.

18. Adib ], Nehrir B, Vafadar Z. Effect of educational workshops
on improving critical thinking skills in nursing student. ] Nurs
Educ. 2017;6(1):1-8.

19. Bakhshayesh M, Jafarpour A, Hashemian M. Relationship
among critical thinking, multiple intelligence, and Iranian EFL
learners’ speaking skill.2023;0(0):13621688221144718.

20. Mehrinejad A. Adaptation and Normalization of California
Critical Thinking Skills Test. Advances in Cognitive Sciences
2007;9(3):63-72.

21. May BA, Edell V, Butell S, Doughty ], Langford C. Critical
thinking and clinical competence: a study of their relationship
in BSN seniors. ] Nurs Educ. 1999 Mar;38(3):100-10.

22. Shin K, Jung DY, Shin S, Kim MS. Critical thinking
dispositions and skills of senior nursing students in associate,
baccalaureate, and RN-to-BSN programs. ] Nurs Educ. 2006
Jun;45(6):233-7.

23. Rezaeian M, Zare-Bidaki M, Bakhtar M, Afsharmanesh K.
Comparison of the Critical Thinking Skills among Medical
Students in Different Educational Levels in Rafsanjan
University of Medical Sciences in 2013. JRUMS 2015;13(8):
715-24.

24. Hariri N, Bagherinejad Z. Evaluation of critical thinking
skills in students of health faculty, Mazandaran University of
Medical Sciences. ] Mazand Univ Med Sci 2012;21(1):166-73.
25. Shirazi F, Heidari S. The Relationship Between Critical
Thinking Skills and Learning Styles and Academic Achievement
of Nursing Students. ] Nurs Res. 2019 Aug;27(4):e38.

26. Liu Y, Pasztor A. Moderated mediating effects of gender
among the components of critical thinking disposition in
undergraduate students. Heliyon. 2023 April;9(4):e14664.
27.Naeim M, Mohammadi M, Masoumi N, Kamran A. Prediction
of academic performance based on learning style and critical
thinking among medical students. Journal of Pedagogical
Research. 2022;6(1):57-66.

28. Rezaiee R, Pourbairamian G. Relationship between critical
thinking and information literacy in students of Ardabil
University of Medical Sciences. Journal of Health.
2016;7(3):365-76.

29. Yasayi S, Navasanian V, Davari AR. Critical thinking skills
among dental students of Shahid Sadoughi University of
Medical Sciences: A comparison in 2013. Journal of Medical
Education and Development. 2014;9(1):70-8.

30. Rezaee R, Mazareie E, Momeni Danaei S, Mirzaei S. Critical
Thinking Skills in Shiraz Dental Students. Interdiscip ] Virtual
Learn Med Sci. 2014;5(2):35-43.

31. Whitney EM, Aleksejuniene ], Walton JN. Critical Thinking
Disposition and Skills in Dental Students: Development and
Relationship to Academic Outcomes. ] Dent Educ. 2016
Aug;80(8):948-58.

32. Partido BB, Soto I. Association Between Critical Thinking

and Academic Performance in Dental Hygiene Students. ] Dent

Educ. 2019 Jan;83(1):32-8.



