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ORIGINAL ARTICLE

The Relationship between Critical Thinking and Information
Literacy in Mashhad University of Medical Sciences Residents in
2000
Background: Information literacy, as a critical skill, is not limited to
library-bibliographic skills but it includes analytic-critical thinking
skills. The importance of information literacy skills and critical
thinking skills in finding information, evaluation, etc. of finned
resources is not well known. So this study was designed to determine
the critical thinking status and its relationship with information literacy

among Mashhad University of Medical Sciences (MUMS) residents.
Method: The least sample size determined by the Cochrane
formula was 195. Two instruments were used in this study: the
thinking skills questionnaire, and the information literacy
questionnaire. The questioner went to different wards, explained
the study to residents, got the informed consent, took their
questionnaires, and finally got back the filled questionnaires. The
data was analyse by SPSS ver11.5.

Results: 195 clinical residents involved in this study, 66.6% of
which were female and 53.3% were married. About 62.05% had a
moderate level of information literacy. The best performance
regarding the critical thinking domains was analysis and the
poorest was evaluation. Information literacy did not have a
relationship with general characteristics (p-value>0.05). But being
male (p<0.002 , p<0.00l)and unmarried (p<<0.001
p<0.001)had positive effects on critical thinking especially in
regards to interference and deduction respectively.

Conclusion: Residents did not have an acceptable level and were
far from the desired level; neither in information literacy nor
critical thinking. This study showed a significant correlation
between critical thinking and information literacy.

Keywords: Information Literacy, Critical Thinking, Specialist
Residents
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INTRODUCTION

Information literacy, as a skill to access needed information
in less time and with low cost, is more valued as a
cornerstone in the 21st century (1). Information literacy is
defined as a set of skills for accurate identification of
information resources, accessing them, and using them
purposefully (2). Even though it was defined by the study,
research, library, lifelong education, creative thinking, and
workplace needed skills and continuous production in the
70th decade (3). Thus students need information literacy
skills as a key to lifelong learning (4). Information literacy is
defined as a set of skills to correct identification of
information resources, accessing to them, and their
purposeful use. The basic mission of universities is to create
lifelong education for students. Thus students should be
educated in a way that can resolve their informative needs
according to correct informative behaviours (5). By the
essence of work, regarding wide communication with
information resources and communication technologies,
students need to find out the required subjects of
information literacy and this type of education is important
for long-term learning (6).

Critical thinking is one of the domains of thinking that has a
special place in education (7). It is a cognitive process that
enables a person to evaluate and analyze reasons and
information to access result, verdict, and decision (8).
Critical thinking in education can lead to learning
motivation, question-solving skills, decision, and creativity.
And also it is one of the components of clinical reasoning,
and a criterion for the clinical efficacy of professionals and
medical students. It is an important factor in upgrading
professional independence and evidence-based medicine
(9). World federation for medical education counts critical
thinking as one of the standards for medical education. The
Five domains of critical thinking includes evaluation,
interference, analysis, deduction, and induction (10). It is
one of the important skills in clinical reasoning, and
improving it can lead to better clinical decisions and thus
better care services (11).

The basic role of the higher education system in society's
development is confirmed. One of its goals is to train
graduates that can do scientific work through different ways
of thinking (12). Scientific commission members and
professors are aware of the inability of the education system
to train critical thinking in students. The inclusion of critical
thinking as one of the basic educative components in the
educational curriculum is a necessity (13). The gap between
theoretical and practical knowledge is perceptible in the
medical sciences fields’ curriculum. Taheri et al. (14) and
Eslami et al. (15) found the weakness of critical thinking in
nursing students. They found the role of critical thinking in
using theoretical knowledge in practice and eliminating the
gap between them (16).

On the other hand, information literacy is one of the basic
skills in the information era; the ability to access needed
information in the least time and cost is a valuable skill for
the people in search of progression (17,18). According to the
American library association, a knowledgeable person can

recognize information requirement and can locate, evaluate,
and effectively use needed information, and finally learns the
way to learn. Information literacy is not only limited to the
library or bibliographic using of different information
resources skills, but also it includes the ability to create new
ideas from previous knowledge and analytic-critical thinking
skills (19).

It seems that critical thinking and information literacy are
aligned and complementary. Because of the importance of
information literacy and critical thinking skills in the finding
of information and its analysis, evaluation, and interference,
this study was designed to determine the critical thinking
state and its relationship with information literacy in
Mashhad University of Medical Sciences (MUMS) residents.

METHODS

Selection and Description of Participants: This is a practical
cross-sectional study done through the survey method. The
statistical population was specialty residents at Mashhad
University of Medical Sciences-associated hospitals in 2019.
According to the sample size determined by using the
Cochran formula and Morgan sample size table, 195 students
were selected by stratified random sampling.

Technical information: Data collection was through
information literacy and modified California critical thinking
skills test (CCTST) questionnaires (latter designed by
Fancione) (20), and both were verified by previous studies
(21). An information literacy questionnaire was used in
previous studies and its narration and reliability were
confirmed (22). It evaluated the ability of nature specifying,
the extent of information needed, the ability to get needed
information, evaluation of the retrieved information, and the
use of information effectively for the same purpose, and
helped understand economical, legal, and social issues. This
questionnaire had 6 questions scoring from 0 to 5
(0=nothing, 1=very low, 2=low, 3=moderate, 4=high,
5=very high). Finally, the mean score in each field was
calculated; level of familiarity with reference resources of
Persian and English journals, recognition of refereeing
methods, acquaintance with databases, amount of research
by custom leaflets, familiarity with computer, operating
systems, and computer working skills. Based on the type of
questions (6-choices Likert scale) average score meant
different levels of information literacy; the average score of
1-2: very low, 2-3: low, 3-4: moderate, and 4-5: high.
Statistics: CCTST (form B) had 34 multiple-choice questions
with only one correct answer in the five critical thinking
cognitive skills domains: interpretation, analysis, evaluation,
explanation, and interference. This survey scoring was from
0 to 34. Data were analyzed by the 2 aspects of description
and reasoning. For the aspect of description, mean, SD and
for inference, and the Pearson correlation test were used.
The ethical code was (IR.MUMS.MEDICAL.REC.1398.072)
from the ethical committee for this study.

RESULTS

Overall, from 195 residents who took part in the study, 66.6%
of them were female and 53.3% of them were married. The
results of this study showed that there was no remarkable
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marital difference between males and females (p-value=0.417).
Among the participants, 33.36%% had a high level of
information literacy, 62.05% were moderate, and the rest of
them (3.59%) showed a low level of information literacy.
The average score of the population for critical thinking was
12.05 from 34. The best skills among residents was analysis
(score of 4.27 from 9) and the poorest was evaluation by the
mean score of 3.45 according to 14 (table 1).

A comparison of information literacy among MUMS residents
showed no notable difference between male and female
residents (p-value=0.687) and also their marital status (p-
value=0.592) (Table 2).

Critical thinking status in this study showed that this can be
different by sex (p-value= 0.001), in other words; male
residents had a higher level of critical thinking. This
difference was more prominent in interference (p-value=
0.002), analysis (p-value= 0.037), and deductive reasoning
(p-value= 0.001) (table 3).

Another finding of this study showed that marital state can
affect the level of critical thinking (p-value=0.007);
unmarried had a better function in critical thinking.
Unmarried were better in interference (p-value= 0.001) and
deduction (p-value= 0.001) than married.

As reported in table 4, information literacy had a significant
relationship with critical thinking and its domains (p-
value <0.005).

DISCUSSION

Results showed that the residents did not have an acceptable
level of information literacy and thinking skills; this requires

more evaluations and needed actions. Among the critical
thinking domains, the best status is for analysis and the
poorest for evaluation. Following the results, there was no
association between being male or female, unmarried or
married, and information literacy. But thinking skills, despite
information literacy, had higher level in males and unmarried
individuals. Being male was more effective in having better
interference, analysis, and deduction. And also being
unmarried was more associated with having more
interference, and deduction skills.

Also, this study showed that having more information literacy
is associated with being more skillful in critical thinking and
its dimensions. These results were consistent with those of
R. Rezaiee. et al (23) and Moradi R. et al (24) and different
from those of Yektakooshali MH. et al (25). Perhaps by this
correlation, residents can improve their critical thinking
skills by teaching them more information literacy and
reverse.

7 Azami, et al. did similar research on 338 students of the
School of Management and Medical Information Sciences
in 2014. Their tools for assessment were the valid and
reliable CCTST and the Information Literacy Standard
Questionnaire. According to their results, the critical
thinking skills among students were at a low level. They
reached a weak correlation between critical thinking and
information literacy (P = 0.050). Also, they found that
students' information literacy had a positive correlation
with inference (r = 0.12, P = 0.040) and analysis parts of
critical thinking (r = 16, P = 0.0006). Finally, because of
the low level of critical thinking in students and the

Table 1. Critical thinking state of MUMS’ residents

Percentage of the

Domains No. Max Least gotten Most gotten Mean+SD top ceiling
Evaluation 195 14 0 8 3.45+1.41 24.64
Interference 195 11 2 8 4.32+1.24 39.27

Analysis 195 9 0 7 4.27+1.34 47.44
Deduction 195 14 1 9 4.28+1.65 30.57

Induction 195 16 2 9 5.48+1.39 34.25

Overall 195 34 7 18 12.05+2.19 35.44
Table 2. Information literacy state of MUMS’ residents according to general characteristics
Information literacy
Properties State Low Moderate High p-value
N (Percentage) N (Percentage) N (percentage)
Sex Female 5 (3.80%) 83 (63.80%) 42(32.30%) 0.687
Male 2 (3.10%) 38 (58.50%) 25(38.50%)
Unmarried 3(3.30%) 55 (60.40%) 33(36.30%)
Marriage state 0.592
Married 4 (3.80%) 66 (63.50%) 34(32.70%)
Total 7 (3.59%) 121 (62.05%) 67(33.36%)
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Table 3. Gender-based comparison of MUMS’ residents’ critical thinking state

Critical thinking

domain Sex No.
. F 130
Evaluation
M 65
F 130
Interference
M 65
F 130
Analysis
M 65
Deductive F 130
reasoning M 65
Inductive F 130
reasoning M 65
F 130
Overall
M 65

Mean (SD) SD error T p-value
3.38(1.35) 0.12
-0.93 0.353
3.58 (1.53) 0.19
4.13 (1.24) 0.11
-3.141 0.002
471 (1.14) 0.14
4.13 (1.32) 0.12
-2.102 0.037
4.55 (1.33) 0.17
3.92 (1.53) 0.13
-4.508 0.001
5.00 (1.66) 0.21
5.53 (1.38) 0.12
0.69 0.491
5.38 (1.42) 0.18
11.65 (1.95) 0.17
-3.729 0.001
12.85 (2.43) 0.30

Table 4. Critical thinking and information literacy
relationship state

Information literacy

Domains p-value
Pearson correlation

Evaluation 0.188 0.009
Interference 0.290 0.001
Analysis 0.248 0.001
Deduction 0.210 0.003
Induction 0.277 0.001
Total 0.437 0.001

dependence and relationship between the components of
critical thinking and information literacy, they suggested
implementing programs to improve students' critical
thinking (26).

M Suryaman Putra, et al. designed a descriptive associative
study on 96 students of high schools to analyze the effect
of reading interest, information literacy, and students
critical thinking on students’ ability in economic lessons
class. The data collection tool was the questionnaire and
critical thinking instruments. And the final results could be
concluded as the association of critical thinking, reading
interest, and information literacy in economic lessons
(27).

T Fairuz et al. did a practical study aimed to enhance the
critical thinking skills and information literacy of students
through developing integrated science teaching materials.
They selected students from two classes purposefully with
the experimental class using developed teaching materials
and the control class using teaching materials commonly
used in school. They used a critical thinking skills test and
an information literacy test. Based on the results of the data

analysis, it concluded the use of developed integrated
science teaching materials was effective in enhancing
critical thinking skills and information literacy (28).

LIMITATION

Using two instruments simultaneously and thus having a
large number of questions was one of the limitations.
Another one was being limited to the Mashhad University of
Medical Sciences specialty residents. So this study suggest a
wider study with a larger sample size and more diverse fields
and levels of graduation.

CONCLUSION

Clinical residents did not have an acceptable level of
information literacy and critical thinking skills. There is a
direct relationship between critical thinking fields and
information literacy; residents who had a poor function in
one had a lower level in another. This could be due to their
overlap. Holding critical thinking workshops for residents is
suggested.
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