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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, Critical thinking, 
Information literacy, Dentistry  

و  ی ص ی تشخ  ده ی چیپ یهاکه با چالش ،ی در حرفه دندانپزشک زمینه و هدف: 
 یبرا  ی از مهارت تفکر انتقاد  یحساس روبرو است، برخوردار  ی هایریگ میتصم
 نی ا  ان ی دانشجو  یبرا  ی ضرور یطرح درمان، امر  نیشواهد و انتخاب بهتر  لیتحل

 ی اب ی دست  از ی نشیبه عنوان پ ی سواد اطلاعات  گر،ید ی . از سوشود ی رشته محسوب م
سواد  ی. ارتقا دهدی م لی را تشک هایر یگ م یتصم نیا هی به دانش معتبر و روزآمد، پا

 دهد.  شی آنان را افزا ی تفکر انتقاد یها سطح مهارت  تواندی م ان ی دانشجو  ی اطلاعات
 ی عموم  ی مقطع دکتر ی دانشجو  ۱۴۹ یبر رو ی مقطع یمطالعه نیاروش: 

را گذرانده  ی لی ترم تحص کیبوشهر که حداقل  ی دانشگاه علوم پزشک ی دندانپزشک 
از پرسشنامه  ی سنجش نمرات تفکر انتقاد  ی انجام شد. برا ۱۴00بودند، در سال 

 نامهاز پرسش  زین ی سنجش سواد اطلاعات  یو برا CCTST-form Bاستاندارد 
 ی بررس  ر ی دو متغ  نی ا نی و سپس ارتباط ب د یاستفاده گرد  ی استاندارد سواد اطلاعات 

 ۲۴نسخه  SPSSافزار در نرم ی خط ون یها با استفاده از مدل رگرس داده  لیشد. تحل
 صورت گرفت.

نمره سواد  نیانگمی  و۹/ 67 ±  3/ 77 ان ی دانشجو  ینمره تفکر انتقاد  نیانگیمها: یافته
دامنه نمره قابل کسب  انهیاز م تر نیینمرات پا نای. بود  ۴3/ ۹6 ± ۱0/ 0۴ ی اطلاعات

 انی دانشجو  ی و سواد اطلاعات یتفکر انتقاد  نیب ن،یبودند. همچن  ر یهر دو متغ یبرا
 ،ی سواد اطلاعات  شی که با افزا یرطو(؛ بهp=  0/ 0۲0مشاهده شد ) یرابطه معنادار 

 .افت یی م شی افزا ز ین ان ی دانشجو  یسطح تفکر انتقاد 
از تفکر  ی در سطح مطلوب  ی دندانپزشک ان ی دانشجو  کهنیبا توجه به انتیجه گیری: 

مناسب  ی آموزش ی هابرنامه ی و اجرا ی قرار ندارند، طراح ی و سواد اطلاعات  یانتقاد
 یآنان ضرور  ی تفکر انتقاد  یها بهبود مهارت جهیو در نت  ی سواد اطلاعات  ی ارتقا یبرا

 .رسدی به نظر م
 ی دندانپزشک  ،ی سواد اطلاعات  ،یتفکر انتقاد  ،ی آموزش پزشکواژه های کلیدی: 

   

 
  

 
 
 
 
 
 

 
 یساز  صلہ یاور حساس ف لنجزیچ یصیتشخ دہیچیجسے پ ں،یم شےیدانتوں کے پ پس منظر:

 نی کرنے اور علاج کے بہتر ہ یشواہد کا تجز ےیکے طلباء کے ل یکا سامنا ہے، دندان ساز 
 یہے۔ دوسر  یمہارت کا ہونا ضرور  یسوچ ک یدیتنق ےیمنصوبے کا انتخاب کرنے کے ل

 کی ا ےیکے ل یعلم تک رسائ نیتازہ تر ر قابل اعتماد او ،یخواندگ یطرف، معلومات ک
کو بہتر  یخواندگ یمعلومات یہے۔ طلباء ک یبنات ادیبن یک صلوںیشرط کے طور پر، ان ف

 اضافہ ہو سکتا ہے۔ ںیسطح م یمہارت ک یسوچ ک یدیتنق یبنانے سے ان ک
یقہ: طلباء پر  نٹلیڈ ٹیجویانڈرگر 149سائنسز کے  کلیڈیا ف م یورسٹیونیبوشہر  ہ ی طر

سمسٹر مکمل  کیکم از کم ا ںیم 2021جنہوں نے  ایگ ایمطالعہ ک کشنلیکراس س کیا
( اور یفارم ب یٹ سیا یٹ یس ی)س سٹیتھنکنگ سکلز ٹ کلیٹیکر ایفورنیلیتھا۔ ک ایک
 ید ی تھا، اس کے بعد معلومات اور تنق  ایگ ایک السوالنامہ استعم یسیلٹر شنیانفارم یار یمع

۔ ے ی کرنے کے ل نیتعلق کا تع انیتعلق، اسکور اور اسکور کے درم انیسوچ کے درم
کے  ہ یکے تجز ٹایڈ عےیکے ذر  24ورژن  ئریسافٹ و SPSS۔ یگئ یجانچ ک یک راتیمتغ
 تھا۔ ایگ ایماڈل استعمال ک شنیگریر  یریلک  ےیل

سے( اور  ںیم 34تھا ) 3.77±9.67سوچ کا اوسط اسکور  یدیتنق ںیطلباء م نتائج:
اسکور  ہ یسے( تھا۔  ںیم 87) 10.04±  43.96کا اوسط اسکور  یخواندگ یمعلومات

تھے۔ اس  چےیکے وسط پوائنٹ سے ن نجیقابل حصول سکور ر  ےیکے ل راتیدونوں متغ
 انی کے درم (P = 0.020) یدگخوان یسوچ اور معلومات ک یدیتنق یکے علاوہ، طلباء ک

سوچ  یدیتنق یاضافے کے ساتھ، طلباء ک ںیم یخواندگ یاہم تعلق تھا تاکہ معلومات کیا
 اضافہ ہوا۔ ںیسطح م یک

سوچ اور معلومات  یدیوجہ سے کہ دانتوں کے طلباء کے پاس تنق یک قتیاس حق :نتیجہ
اور  یمنصوبہ بند یپروگراموں ک یمیہے، مناسب تعل ںیمطلوبہ سطح نہ یک یخواندگ یک

 ای کو فروغ د یخواندگ یمعلومات یمعلوم ہوتا ہے تاکہ طلباء ک یان پر عمل درا مد ضرور 
 جا سکے۔ ایمہارت کو بہتر بنا یک چسو یدیتنق یجا سکے اور اس طرح ان ک

۔یدندان ساز  ،یخواندگ یسوچ، معلومات یدیتنق م،یتعل یطب کلیدی الفاظ:

سواد اطلاعات  یبررس انتقاد  یرابطه  تفکر  مهارت  دانشجو  یو   انیدر 

مقطع  کی:  یدندانپزشک  یمطالعه 

 

ORIGINAL ARTICLE 

 
 

Assessment of the relationship between critical 

thinking and information literacy in dental students: A 

cross-sectional study 

 

تعلق کا اندازہ:  انیکے درم یخواندگ یسوچ اور معلومات ک یدیتنق ںیدانتوں کے طلباء م
 مطالعہ کشنلیکراس س کیا

 

 

 Sedigheh 
Kheirandish1, Seyed 

Hossein Mousavi2, 

Marzieh 

Mahmoodi3,4,*, Sima 
Mirzaei5 
1Department of oral 

and maxillofacial 

pathology, School of 
Dentistry, Bushehr 

University of 

Medical Sciences, 

Bushehr, Iran  
2Department of 

Medical 

Emergencies, School 
of Allied Medical 

Sciences, Bushehr 

University of 

Medical Sciences, 
Bushehr, Iran 
3Addiction and 

Lifestyle Research 

Center, Bushehr 
University of 

Medical Sciences, 

Bushehr, Iran 
4Department of 
Biostatistics and 

Epidemiology, 

School of health and 
nutrition, Bushehr 

University of 

Medical Sciences, 

Bushehr, Iran  
5School of Dentistry, 

Bushehr university of 

medical sciences, 

Bushehr, Iran  
*Addiction and 

Lifestyle Research 

Center, Bushehr 
University of 

Medical Sciences, 

Emam Khomeini St. 

Bushehr, 
7514633341 

IRAN 

Tel: +987733450134 

Email: 
mahmoodi.marzieh@

gmail.com 

14 



 
   

Critical Thinking and Information Literacy 
 

 
 
 

FMEJ   16;2   mums.ac.ir/j-fmej   June 30, 2026 

 

 

Critical thinking is a self-regulated and purposeful 

judgment process that leads to 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 leads to problem solving and 

appropriate decision making in the individual. From 

the point of view of many educators and 

philosophers, the development of critical thinking 

is not only the main goal of the education system of 

any society, but also as a 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 

at patients' beds and will take care of the seriousness 

of the treatment in the future, as well as for 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 moments and 

use the best solution. Otherwise, they will not be 

able to perform their duties well as a 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 evaluating information (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 for critical 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 as a 

source of information and the role of lecturers as a 

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 

students in 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 as key 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 among the dental student 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. 

 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 sample included 149 dental students 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 at any 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 total score 

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 total score, as measured 

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 items that 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 completing the 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. 

The demographic characteristics of the participants 

are presented in Table 1. Of the 149 students, 99 

(66.4%) were female and 132 (88.6%) were single. 

Participants were, on average, 21.72 ± 1.83 years 

old.  

The descriptive results of the information literacy 

score and the critical thinking score and its domains 

are shown in Table 2. Based on the results, the mean 

scores of students' critical thinking and informa tion 

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 

RESULTS 

 

Table 1. Demographic characteristics of participants 

Variable Frequency (%) 

Gender 
Female 99 (66.4) 
Male 50 (33.6) 

Marital status 
Single 132 (88.6) 

Married 17 (11.4) 

Years spent at the 

university 

1 18 (12.1) 
2 24 (16.1) 
3 28 (18.8) 

4 26 (17.4) 
5 29 (19.5) 
6 24 (16.1) 

Age Mean (SD) 21.72 (1.83) 
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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 (β = 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 students was 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). 

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 

DISCUSSION 

 

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) 

Inductive reasoning 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 Mean ± SE p-value 

Gender 
Female 10.04 ± 3.84 0.099 

Male 8.96 ± 3.56  

Marital status 
Single 9.37 ± 3.72  

Married 12.00 ± 3.41 0.007 

Years spent at the university 

1 7.66 ± 2.68 0.232 

2 9.38 ± 3.55  

3 10.29 ± 4.13  

4 9.81 ± 4.22  

5 10.28 ± 4.04  

6 9.92 ± 3.17  

Age (correlation) r = 0.097 0.238 

 

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 

Gender 
 Male - - - 

 Female 0.73 0.64 0.258 

Marital status 
 Single - - - 

 Married 2.52 1.04 0.017 

Years spent at the university 

 1 - - - 
 2 2.57 1.27 0.045 

 3 2.28 1.27 0.011 
 4 3.48 1.36 0.013 
 5 4.00 1.54 0.011 
 6 3.68 1.84 0.048 
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critical thinking abilities. Furthermore, the mean 

scores of both skills were below the midpoint of the 

achievable score range, highlighting an area 

requiring educational intervention. 

This finding is consistent with a body of research 

conducted in both Iranian and international 

contexts. For instance, studies by Mohammadi et 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 health 

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 

offer more 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 investigating not 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 

analysis and 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, teaching strategies 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 

address these 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 

studies will help in creating more effective 

educational programs. 

This study, in line with the broader body of 

international and national research (4, 10, 18), 

confirms a 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 contexts underscores an urgent need for a 

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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