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Assessment of the relationship between critical
thinking and information literacy in dental students: A
cross-sectional study

Background: In the dental profession, which faces
complex diagnostic challenges and sensitive decision-
making, possessing critical thinking skills is essential for
the students of dentistry to analyze evidence and select the
best treatment plan. On the other hand, information
literacy, as a prerequisite for accessing reliable and up-to-
date knowledge, forms the foundation of these decisions.
Improving students' information literacy can increase their
level of critical thinking skills.

Method: This was a cross-sectional study conducted on
149 undergraduate dental students of Bushehr University
of Medical Sciences who had completed at least one
semester in 2021. The California Critical Thinking Skills
Test (CCTST-form B) and the standard Information
Literacy Questionnaire were used to determine the scores
of critical thinking and information literacy, respectively,
and then the relationship between the two variables was
examined. Linear regression model was used for data
analysis through SPSS software version 24.

Results: The mean score of critical thinking in students was
9.67+3.77 (out of 34) and the mean score of information
literacy was 43.96 + 10.04 (out of 87). These scores were
below the midpoint of the achievable score range for both
variables. Also, there was a significant relationship between
students’ critical thinking and information literacy (p =
0.020) so that with the increase of information literacy, the
level of students’ critical thinking increased.

Conclusion: Due to the fact that dental students do not
have the desired level of critical thinking and information
literacy, it seems necessary to plan and implement
appropriate educational programs so as to promote the
students’ information literacy and thus improve their
critical thinking skills.

Keywords: Medical education,
Information literacy, Dentistry
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Critical Thinking and Information Literacy

INTRODUCTION

Critical thinking is a self-regulated and purposeful
judgment processthat leadsto problem-solving and
appropriate decision-making in the individual (1).
As a fundamental learning tool, it acquaints
students with the art of reasoning and logic,
increases their readiness for dynamic situations
outside the classroom, and equips them with
essential skills for better understanding and living
(2). Given its pivotal role, promoting critical
thinking is essential in teaching health care
professionals (3).

Critical thinking is a self-regulated and purposeful
judgment process that leadsto problem solving and
appropriate decision makingin the individual. From
the point of view of many educators and
philosophers, the development of critical thinking
is notonly the main goal of the education system of
any society, butalso asa basic condition and one of
the main missions of university education (3).

The World Federation for Medical Education
(WFME) considers critical thinking to be one of the
standards of medical education (4). Critical
thinking is necessary for students who are present
atpatients'bedsand will take care of the seriousness
of the treatment in the future, aswell asfor students
who play a role in the health of individuals,
including dental students. They must have enough
training and experience in this field to be able to
make the best decision in the critical momentsand
use the best solution. Otherwise, they will not be
able to perform their duties well asa therapist (5).
Today, when there is a huge amount of information
in society and the phenomenon of false information
loss, the use of information technology alone
cannot be the answer to information seeking
behavior. Rather, effective information retrieval
and the use of information literacy require critical
thinking skills, including reasoning from existing
information, inferring information, analyzing, and
then evaluatinginformation (2).

Information literacy means having the necessary
techniques and skills to use information tools (6).
The skill of effectively accessing the information
needed has become invaluable in the age of
communication by spending less time and cost as
the basic literacy of knowledge-based societies (7).
An information literate is someone who can choose
a topic and the appropriate information for that
topic and know the search policy in different
sources of information. One who can analyze the
collected data for evaluation, relevance, quality,
and usefulness can correctly direct the information
towards knowledge production (8). Information
literacy enhances  students' assessment,
management, and application skills and enables
learners to strengthen their self-direction (9).

The development of students' intellectual skills has
always been a complex issue in education.

However, in the current information age, the sheer
volume of societal information output has
surpassed the capacity forcritical thinking about it.
Consequently, there is growing concern among
educational professionals regarding students'
limited ability to employ critical thinking skills
despite their recognized importance as an essential
tool for learning (10).

In this regard, the role of educational centers asa
source of information and the role of lecturers asa
transmitter of information should be changed; and
instead of memorizing the information presented,
students should increase their thinking and
reasoning skills and apply it after analyzing and
processing the information. In order to make this
change and to cultivate more critical thinking, it is
necessary to evaluate the current situation of
studentsin this field (11).

Students in the 21st century need to improve their
information literacy and critical thinking skills in
order to succeed and make progress in learning
(12). Given the importance of the subject and the
fact that attention to critical thinking skills,
especially in medical education, is considered vital
by UNESCO for 21st century learner (13), the
Dental Accreditation Committee, in its new
standards, has also emphasized the importance of
teaching analytical and critical thinking and
applying the principles and scientific methods of
medicine based on the promotion of this skill
throughout students' educational programs
(14).(Commission on Dental Accreditation, 2022)
Although theoretical and empirical studies suggest
an interrelationship between information literacy
and critical thinking askey components of lifelong
learning and clinical decision-making (9),
significant gaps persist. Specifically, there is a
scarcity of research focusing on dental students,
who require these skills, to navigate complex
clinical problems and evidence-based practice.
Furthermore, no prior study has examined this
relationship amongthe dentalstudent population at
Bushehr University of Medical Sciences.
Therefore, this study was designed with a dual
purpose: first, to determine the baseline levels of
critical thinking skills and information literacy
among dental students at this university, and
second, to empirically investigate the relationship
between these two constructs in this specific
context. The findings will provide valuable local
data to inform about the development of tailored
educational programs aimed at simultaneously
fostering these essential competencies.

METHODS

Selection and Description of Participants

The present study is a cross-sectional study
performed on undergraduate dental students of
Bushehr University of Medical Sciences in 2021.
The sampleincluded 149 dentalstudents who were
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enrolled in the study by the census. Inclusion
criteria were: (1) being an active student in the
undergraduate dental program, (2) having
completed at least one academic semester, and (3)
willingness to participate in the study. Exclusion
criteria  were: (1) unwillingness to continue
participation atany stage, (2) filling questionnaires
incompletely (missing more than 10% of items),
and (3) being a guest or transfer student from other
universities. A demographic information form and
two questionnaires on critical thinking and
information literacy were used for data collection.
Demographic information included age, gender,
marital status,and academic year.

Technical Information

The California Critical Thinking Skills Test
(CCTST-form B) was used to assess students'
critical thinking skills. This standard questionnaire
includes 34 multi-choice questions that measure
five core cognitive skills of critical thinking:
analysis, evaluation, inference, deductive
reasoning, and inductive reasoning. The totalscore
ranges from 0 to 34.

The Persian version of the CCTST has
demonstrated acceptable psychometric properties.
In a study by Jafari et al. (2020) conducted on a
similar population of Iranian medical students, the
internal consistency for the totalscore, asmeasured
by Cronbach's alpha, was reported as 0.74,
confirming its acceptable reliability for use in this
context (15).

Students' information literacy was assessed using
the Standard Information Literacy questionnaire
developed by Davarpanah et al. (16). This
instrument comprises 55 itemsthat evaluate various
dimensions of information literacy, including the
ability to define information needs, access
information  sources, evaluate information
critically, and use information ethically and
effectively.

The questionnaire employs a multiple-response
format; some items have a single correct answer,
while others require the identification of multiple
correct options. Scoring was performed by
awarding one point for each correctly identified
option across all questions. Consequently, the total
score is derived from the sum of all correct
responses, with a maximum achievable score of 87.
A score above the midpoint of 43.5 indicates a
performance level above average.

The validity of the questionnaire has been
previously established through content validity
approval by a panel of librarians and information
science specialists (16). In the present study, the
reliability of the questionnaire was re-assessed and
confirmed,  demonstrating  good internal
consistency with a Cronbach's alpha coefficient of
0.81.

Statistics

After completingthe questionnaires by students, the

collected information was entered into SPSS
software version 24. In order to extract descriptive
information for qualitative variables, frequency
table was used and for quantitative variables, mean
and standard deviation indices were calculated.
Independent t-test, one-way analysis of variance,
Pearson correlation coefficient and multiple
regression model were used for data analysis. The
significance level of statistical tests was considered
less than 0.05.

RESULTS

The demographic characteristics of the participants
are presented in Table 1. Of the 149 students, 99
(66.4%) were femaleand 132 (88.6%) were single.
Participants were, on average, 21.72 + 1.83 years
old.

Table 1. Demographic characteristics of participants
Variable Frequency (%)
Female 99 (66.4)
Gender Male 50 (33.6)
; Single 132(88.6)
Marital status Married 17 (11.4)
1 18(12.1)
2 24(16.1)
Years spentat the j gg 832;
niversi :
university E 29(19'5)
6 24(16.1)
Age Mean (SD) 21.72(1.83)

The descriptive results of the information literacy
score and the critical thinking score and itsdomains
areshown in Table 2. Based on the results, the mean
scores of students'critical thinking and information
literacy were 9.67 + 3.77 and 43.96 = 10.04,
respectively. The mean scores for both critical
thinking and information literacy were below the
midpoint of the total achievable scores (17 for
critical thinking and 43.5 for information literacy),
indicating a less-than-desirable level among the
students.

The results of univariate analysis of demographic
variables with critical thinking score are presented
in Table 3. An independent samples t-test showed
no significant difference in critical thinking scores
between males and females (p = 0.099). However,
married students showed significantly higher
critical thinking scores than single students (p =
0.007). One-way ANOVA revealed no statistically
significant differences in critical thinking scores
across different academic years (p = 0.232).
Additionally, no significant correlation was found
between age and critical thinking score (r = 0.097,
p = 0.238).

Pearson correlation coefficient was calculated to
investigate the relationship between critical
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Table 2. Descriptive results of information literacy and the critical thinking score

Scale Minimum Maximum Mean (SD)

Critical thinking 2 17 9.67 (3.77)
Analysis 0 6 2.75(1.78)
Evaluation 0 7 3.56 (1.70)
Inference 0 8 3.35(1.70)
Deductive reasoning 2 10 5.39 (2.34)
Inductivereasoning 0 6 3.40(1.44)

Information literacy 24 66 43.96 (10.04)

Table 3. Univariate analysis of the relationship between demographic variables and critical thinking score

Variable
Female
Gender Male
Marital status Slngle
Married
1
2
3
Years spent at the university 4
5
6

Age (correlation)

Mean + SE p-value

10.04 +3.84
8.96 £3.56
9.37%3.72
12.00+£3.41
7.66+2.68
9.38+3.55
10.29+4.13
9.81+4.22
10.28 +4.04
9.92+3.17

0.099

0.007
0.232

r=0.097 0.238

thinking and students' information literacy. The
results showed that there is a significant
relationship between critical thinking and students'
information literacy (r = 0.19, p = 0.022). This
means that with increasing information literacy,
students'critical thinking scores increased.

Using multiple linear regression model, the
relationship between critical thinking variable and
information literacy with control of demographic
variables was investigated (Table 4). According to
this analysis, information literacy variable had a
significant effect on the mean score of students'
critical thinking (3 = 0.07, p = 0.020) so that for one
unit of increase in students' information literacy
score, their critical thinking score increases by an

average of 0.07. The mean score of critical thinking
of the second year and higher students was
significantly higher than that of the first year
students (p < 0.05). The mean score of critical
thinking of married studentswas higher than that of
the single students (p = 0.017). Other demographic
variables, i.e., age and gender, had no significant
effect on students' critical thinking score (p > 0.05).

DISCUSSION

The findings of this study demonstrated a
significant ~ positive  relationship between
information literacy and critical thinking skills
among dental students, indicating that higher
information literacy is associated with enhanced

Table 4. Multiple regression analysis summary to predict critical thinking
Variable Regression Coefficient SE p-value
Information literacy 0.07 0.03 0.020
Age 0.36 0.29 0.226
Male - - -
ey Female 0.73 0.64 0.258
i Single - - -
DAl S Married 2.52 1.04 0.017
1 - = =
2 2.57 1.27 0.045
. . 8 2.28 1.27 0.011
Years spent at the university 2 348 136 0013
5 4.00 1.54 0.011
6 3.68 1.84 0.048

FME] 16;2

mumes.ac.ir/j-fmej June 30,2026

17



18

FUTURE of MEDICAL EDUCATION JOURNAL

critical thinking abilities. Furthermore, the mean
scores of both skills were below the midpoint of the
achievable score range, highlighting an area
requiring educationalintervention.

This finding is consistent with a body of research
conducted in both Iranian and international
contexts. For instance, studies by Mohammadiet al.
(17) in Iran, Eivazi (18), and Wu (19) have all
reported a direct and significant correlation
between critical thinking and information literacy
or its components. Similarly, in the healh
professions domain, Pu et al. (4) found that
clinicians perceived the critical thinking skills of
medical and dental students as average or below
average, underscoring a universal concern that
aligns with our findings. Our results reinforce these
consistent findings, suggesting that the relationship
between these two skill sets is robust across
different educational environments. Some studies
offermore nuanced insights. For example, the work
of Azami et al. (20) corresponds with the broader
theme by identifying significant relationships
between information literacy and specific subscales
like analysis and inference. This nuance
underscores the importance of investigatingnot just
the overall construct but also its underlying
dimensions, a perspective supported by the
correlations observed in our own data.

The correlation observed between information
literacy and specific subscales like analysis and
deductive reasoning in our study suggests that
information-literate students are better equipped at
deconstructing information and applying logical
reasoning. This finding is consistent with the
findings of Kong (12), who demonstrated that
technology-enhanced learning  environments,
which foster information literacy, significantly
promote students' critical thinking, particularly in
analysisand inference.

The findings from this study and the broader
evidence base suggest that targeted educational
interventions can enhance these competencies.
Integrating active learning methods, such as
problem-based learning (PBL) and case-based
discussions, which require students to seek,
analyze, and apply information to solve complex
problems, has been shown to effectively promote
both critical thinking and information literacy skills
(3, 12). Specifically, to strengthen deductive
reasoning, teachingstrategies focusing on applying

general principles to specific cases—a core
component of clinical reasoning—are
recommended.

This study has several limitations that should be
considered. First, its cross-sectional design prevents
any inference of causality between information
literacy and critical thinking. Second, the use of
self-reported questionnaires might be subject to
bias. Third, the study was conducted in a single
university, which may limit the generalizability of

the findings to other dental student populations.
Finally, while we used standard tools, the reliability
of the critical thinking questionnaire, though
acceptable, was not high. Future research should
addressthese limitations by employing longitudinal
or interventional designs to establish causal
relationships. Qualitative studies could provide
deeper insights into the experiences and challenges
students face in developing these skills. It is also
recommended to investigate the effectiveness of
specific educational modules, such as integrating
information literacy workshops into the dental
curriculum, on improving critical thinking
outcomes. Replicating this study in other dental
schools across the country would also help to
validate our findings.

Therefore, this study adds to the evidence that
information literacy and critical thinking are
interconnected skills that are underdeveloped
among dental students. Given their importance for
evidence-based practice and lifelong learning,
curriculum developers and educators should
prioritize the integration of pedagogical strategies
that simultaneously foster both competencies.
Overcoming the identified limitations in future

CONCLUSION

studies will help in creating more effective
educationalprograms.

This study, in line with the broader body of
international and national research (4, 10, 18),
confirmsa significant positive relationship between
information literacy and critical thinking among
dental students. More critically, it highlights that
the competency levels in these essential skills are
suboptimal, falling below the midpoint of
achievable scores. This consistent finding across
different contextsunderscores an urgent need fora
paradigm shift in dental education. Moving
forward, curricular reforms must strategically
integrate pedagogical interventions, such as
problem-based learning and dedicated information
literacy training, to simultaneously foster these
interconnected competencies. Enhancing these
skills is not merely an academic exercise but a
fundamental prerequisite for cultivating future
dentists who are capable of evidence-based
practice, sound clinical reasoning, and lifelong
learning.
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