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Abstract

ability among these students.

.

Background: Critical thinking and problem-solving are essential competencies for medical sciences students, who frequently
encounter complex clinical situations requiring accurate judgment and effective decisions. With the shift toward competency-
based education, examining their relationship is crucial. This study investigated whether critical thinking predicts problem-solving

Methods: In 2025, a cross-sectional study was conducted among 385 students of Sirjan School of Medical Sciences, southern Iran,
selected via proportional stratified random sampling. Data were collected using the validated Persian versions of the California
Critical Thinking Skills Test and the Problem-Solving Inventory. Analyses in SPSS v23 encompassed descriptive statistics, t-tests,
ANOVA, Pearson’s correlation, and multiple linear regression, with significance set at P<0.05.

Results: The mean scores for critical thinking and problem-solving were 18.74 (SD=4.91) and 112.47 (SD=18.36), respectively.
Critical thinking showed a strong positive correlation with problem-solving ability (r=0.65, P<0.001). Regression analysis revealed
that all five dimensions of critical thinking significantly predicted problem-solving, collectively explaining 35% of its variance
(R2=0.35, F(6, 312)=28.67, P<0.001). Field-of-study comparisons indicated that students in medicine discipline achieved higher
scores in both domains (P=0.013 for critical thinking; P=0.021 for problem-solving).

Conclusion: This study highlights critical thinking as a key predictor of problem-solving skills in medical sciences students, with all
dimensions contributing meaningfully. The results advocate for embedding targeted critical thinking training into medical curricula
to strengthen students’ capacity for effective clinical decision-making, especially given the superior performance observed among
medical students. However, as this was a cross-sectional study, causal interpretations should be made with caution.
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Introduction
Critical thinking and problem-solving ability are widely
recognized as fundamental cognitive skills for students in
the medical sciences, a term which in this study refers not
only to clinical disciplines such as medicine, nursing, and
midwifery, butalso to non-clinical fields like environmental
health, health information technology, laboratory sciences,
anesthesiology, occupational health, and public health
(1,2). Whether in clinical or allied health sciences, students
are frequently required to analyze complex situations,
make informed decisions, and solve problems that impact
individual and population health (3,4).

Critical thinking is generally defined as the process of
purposeful, reasoned, and goal-directed thinking that

involves interpretation, analysis, evaluation, and inference
(5). Facione (1990) described it as self-regulatory
judgment that guides beliefs and actions, enabling
individuals to think in a clear, rational, open-minded, and
informed manner (6). In the health sciences, this ability
is crucial, not only for clinical decision-making but also
for planning community interventions, interpreting health
data, managing health systems, and adapting to rapidly
changing healthcare environments (7).

Problem-solving ability, by contrast, refers to the process
of identifying problems, developing and evaluating
potential solutions, and implementing strategies effectively
(8). Across all health-related disciplines, problem-solving
is a daily requirement—whether diagnosing patients,
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improving hygiene in public health settings, organizing
health information systems, or managing occupational
risks (9). Thus, students must be equipped with the
cognitive tools to tackle real-world challenges proactively
and competently (9,10).

There is strong theoretical support for a close link
between critical thinking and problem-solving. Critical
thinking is thought to underpin effective problem-solving
by facilitating deeper understanding, strategic planning,
and rational decision-making (11,12). This connection
has been supported by studies in various educational
and professional contexts suggesting that students who
demonstrate stronger critical thinking skills tend to be
better at solving complex problems (12,13).

While numerous studies have explored these skills in
clinical students or nurses, less attention has been given to
the predictive relationship between critical thinking and
problem-solving ability across a broader range of medical
science disciplines, particularly in the context of Iranian
universities. This lack of data presents a significant gap
in the literature. Given the interdisciplinary nature of
modern healthcare, where professionals from different
domains must collaborate effectively, understanding this
relationship across fields is both timely and essential.

Moreover, educational institutions in Iran, including
faculties of medical sciences, are increasingly adopting
competency-based curricula. In these programs,
students’ progression is measured not only by passing
exams but also by achieving specific competencies, such
as clinical reasoning, teamwork, communication, and
critical thinking. For example, Iranian medical schools
have integrated problem-based learning, early clinical
exposure, and structured skill-labs to ensure competency-
based outcomes. Therefore, examining whether critical
thinking can predict problem-solving ability among a
diverse group of students is crucial for aligning training
objectives with practical healthcare demands.

This study aims to fill this gap by investigating the
predictive role of critical thinking in determining problem-
solving ability among students from various disciplines
at Sirjan School of Medical Sciences. By encompassing
students from medicine, nursing, midwifery, laboratory
sciences, anesthesiology, public health environmental
health, occupational health, emergency medicine, and
health information technology the research provides a
comprehensive view of how critical thinking contributes
to problem-solving across the medical sciences. The
findings may inform curriculum design and teaching
strategies that aim to enhance these essential skills for
future healthcare professionals in multiple fields.

The theoretical foundation of this study is rooted in
cognitive psychology and educational theory, emphasizing
the interdependence of critical thinking and problem-
solving abilities. According to Ennis (1987), critical
thinking encompasses skills such as analysis, evaluation,

inference, and explanation, which are prerequisites for
effective problem-solving (14). Problem-solving models,
such as those by Polya (1945), describe a stepwise approach
that begins with understanding the problem, devising a
plan, executing solutions, and reviewing outcomes (15).
Critical thinking processes guide each of these steps by
enabling reflective judgment and flexible thinking (14).

In medical education, clinical reasoning theories
emphasize how critical thinking supports diagnostic
accuracy and therapeutic decisions. Benner’s novice-to-
expert model also highlights how the development of
critical thinking enhances problem-solving efficiency
as students gain experience (16). Thus, this framework
posits that stronger critical thinking skills should predict
higher problem-solving ability.

Critical thinking and problem-solving are two
interrelated cognitive skills essential for effective
performance. The ability to think critically allows
individuals to analyze information systematically, evaluate
evidence, and draw logical conclusions, which form
the foundation for effective problem-solving (17,18).
Several studies have demonstrated a significant positive
relationship between critical thinking and problem-
solving in various educational and clinical contexts (19). In
medical education, the development of critical thinking is
crucial because students must continuously assess complex
patient data, recognize patterns, and make informed
decisions under uncertainty (20). These processes
inherently require problem-solving skills to identify
solutions and implement appropriate interventions (20).
The ability to solve problems efficiently can improve
reasoning, emphasizing the importance of fostering
critical thinking as a predictor of problem-solving ability
(21). Moreover, the educational frameworks in medical
sciences, such as competency-based education and
evidence-based practice, stress the cultivation of critical
thinking to enhance diagnostic accuracy and therapeutic
decision-making (22). Therefore, understanding whether
and how critical thinking predicts problem-solving
ability can provide insights for curriculum development
and targeted training programs. Despite the established
theoretical connection, empirical evidence specifically
examining the predictive power of critical thinking on
problem-solving ability among medical sciences students,
especially in the Iranian context, remains limited.
Identifying this predictive relationship will contribute
to filling this gap and guide educators in designing
interventions that enhance both skills simultaneously.

Accordingly, the present study hypothesizes:

HI: Critical thinking positively predicts problem-
solving ability among students of medical sciences.

This hypothesis reflects the expectation that higher
critical thinking skills will be associated with greater
problem-solving ability, underscoring the importance
of integrating critical thinking development into
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medical education.

Methods

Study Design and Setting

This cross-sectional, descriptive-analytical study was
conducted in 2025 among students of Sirjan School of
Medical Sciences, located in the south of Iran.

Participants and Sampling

The study population consisted of all students enrolled
in various disciplines at Sirjan School of Medical
Sciences, including medicine, nursing, midwifery, public
health, environmental health, occupational health,
anesthesiology, laboratory sciences, emergency medicine,
and medical technology. Based on the total population of
723 students, the required sample size was calculated to be
385 using the following formula:

_ Zi/Z X SZ
===
where:
n is the sample size,
Z is the Z-value for 95% confidence level (1.96),
S is the estimated standard deviation (0.5),
d is the margin of error (0.05).

Since the actual population variance of critical thinking
and problem-solving scores was not available prior to
data collection, we used S=0.5 as a conservative estimate,
which is a widely accepted approach in behavioral and
educational studies when variance is unknown. This
method ensures the maximum required sample size.

A proportional stratified random sampling method
was employed to ensure adequate representation across
academic disciplines and entry years. First, the total
required sample size (n = 385) was proportionally allocated
to each field of study based on the number of students
enrolled in that discipline out of the total population of
723. Then, within each field, further stratification was
applied according to the students’ year of entry (e.g., first-
year, second-year, etc.). After stratification, a random
sampling technique was used to select participants by
assigning a unique number to each eligible student and
using a random number table to identify the final sample
in each stratum.

Inclusion and exclusion criteria were carefully defined
to ensure the appropriateness and reliability of the sample.
Students were eligible to participate if they were officially
enrolled at Sirjan School of Medical Sciences during
the first semester of the 2024-2025 academic year, had
completed at least one full semester of coursework prior to
data collection, and expressed a willingness to participate
voluntarily. Students were excluded from the study if they
were in their first semester of academic enrollment (due
to limited academic exposure), if their questionnaires

were incomplete or contained inconsistent responses,
defined as failing at least two embedded attention-check
items (e.g., “select option 3 for this item”) or providing
contradictory answers to reverse-coded items, or if they
were simultaneously involved in another research project
that could interfere with their engagement or introduce
bias in their responses.

Instruments

The data collection tool used in this study was a structured
three-part questionnaire. The first part included
demographic information such as age, gender, marital
status, field of study, academic level, place of residence,
and employment status. The second part consisted of
the Problem-Solving Inventory (PSI) developed by
Heppner and Petersen, which assessed students’” problem-
solving ability across three dimensions: problem-solving
confidence (11 items), approach-avoidance style (16
items), and personal control (5 items). Responses were
rated on a six-point Likert scale ranging from 1 (strongly
disagree) to 6 (strongly agree), resulting in a total score
ranging from 32 to 192. The reliability of this inventory
had been previously confirmed by Rastgo et al reporting
a Cronbach’s alpha coefficient of 0.89 (23). In the present
study, the content validity of the PSI was confirmed by
a panel of five faculty members specialized in Health
Services Management and three faculty members from
Medical Education in Iran. Also, the PSI was pretested on
30 students, and demonstrated good internal consistency
with a Cronbach’s alpha coefficient of 0.91.

The third part of the questionnaire included the
California Critical Thinking Skills Test (CCTST),
developed by Facione, which comprised 34 items assessing
five core components of critical thinking: evaluation (14
items), inference (11 items), analysis (3 items), deductive
reasoning (3 items), and inductive reasoning (3 items).
Each item had four or five response options, of which only
one was correct, and participants received a score of 0 or 1
per item. The total score ranged from 0 to 34. The validity
and reliability of the Persian version of this test were
confirmed by Mehrinejad et al with a reported Cronbach’s
alpha of 0.83 (24). The content validity of the Persian
version of this test was similarly confirmed by the same
panel of experts. Moreover, the CCTST was pretested on
30 students and exhibited satisfactory reliability with a
Cronbach’s alpha coefficient of 0.87.

Procedures

After obtaining the required approvals from the university
and the ethics committee (ID number IR.SIRUMS.
REC.1404.016), the researchers informed students about
the objectives of the study, emphasized the confidentiality
of their responses, and obtained written informed consent.
To ensure voluntary participation, students were clearly
told that completing the questionnaire was optional and
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would not affect their academic status. The research team
coordinated with the academic affairs office to determine
the class schedules of selected students and arranged
appropriate times for data collection. Two trained research
assistants (SB, AB) attended the university in person,
distributed the questionnaires during class sessions, and
collected them immediately upon completion to minimize
data loss and ensure full participation.

Statistical Analysis:

Data were analyzed using SPSS software version 23.
Initially, data cleaning and screening were performed to
detect any missing or outlier values. The normality of the
distribution of the main quantitative variables, including
critical thinking and problem-solving scores, was assessed
using the Kolmogorov-Smirnov test. Based on the results
of the normality test and visual inspection of histograms,
parametric tests were used for subsequent analyses.

Descriptive statistics, including means, standard
deviations, frequencies, and percentages, were used
to summarize the demographic characteristics of the
participants and the main study variables. Independent
t-tests were used to compare the mean scores of critical
thinking and problem-solving abilities between two
groups (gender, marital status, place of residence, and
employment status). One-way analysis of variance
(ANOVA) was used to examine differences in these scores
across more than two groups (field of study, academic
level). Where significant differences were observed, post-
hoc tests (e.g., Tukey’s test) were conducted to determine
pairwise group differences. Pearsons correlation
coefficient was employed to assess the bivariate
relationships between critical thinking and problem-
solving ability. Additionally, Pearson’s correlation was also
used to evaluate the association between these two main
variables and participants’ age.

To investigate the predictive role of critical thinking in
students’ problem-solvingability, multiplelinear regression
analysis was performed using a backward elimination
procedure (a specific type of stepwise method). In this
approach, all demographic variables (age, gender, marital
status, place of residence, employment status, academic
level, and field of study) and the five dimensions of critical
thinking were initially entered into the model. Variables
were sequentially removed if their P-values exceeded 0.05,
resulting in a final model that retained only significant
predictors.

Before conducting the regression, the assumptions
of linearity, independence of errors, homoscedasticity,
absence of multicollinearity, and normality of residuals
were tested. Linearity was assessed through scatterplots;
independence of errors was examined using the Durbin-
Watson statistic; homoscedasticity was evaluated by
plotting standardized residuals against predicted values;
multicollinearity was checked using variance inflation

factor (VIF) and tolerance values; and the normality of
residuals was confirmed through the histogram and normal
probability plot (P-P plot) of standardized residuals.

The categorical variable “field of study” was dummy-
coded for regression analysis, with “Medicine” serving as
the reference category. A significance level of P<0.05 was
considered statistically significant in all analyses.

Results:

A total of 12 questionnaires were excluded from the
analysis due to incompleteness or inconsistent responses,
as identified by embedded attention-check items and
contradictions in reverse-coded questions. These
12 participants were subsequently replaced with 12
additional students to achieve the target sample size of
385 participants.

The majority of students were in the age group of 21-23
years (54.81%), and 62.08% were female. Most participants
were single (87.28%) and pursuing a bachelor’s degree
(83.64%). Regarding their field of study, the largest group
belonged to nursing (21.56%), followed by environmental
health (16.10%). The majority of students lived in
dormitories (80.78%), and 86.75% were not employed at
the time of the study. Table 1 presents the demographic
characteristics of the participants (Table 1).

Table 1. Demographic Characteristics of the Participants (n=385)

Variable Category Frequency (n)  Percentage (%)
<20 102 26.49
Age (years) 21-23 211 54.81
>24 72 18.70
Male 146 37.92
Gender
Female 239 62.08
Marital Single 336 87.28
Status Married 49 12.72
Medicine 37 9.61
Nursing 83 21.56
Midwifery 19 4.94
Public Health 29 7.53
Field of Environmental Health 62 16.10
Study Occupational Health 27 7.01
Anesthesiology 38 9.87
Laboratory Sciences 44 11.43
Emergency Medicine 42 10.91
Medical Technology 4 1.04
Associate Degree 26 6.75
/L\ec\ijemic Bachelor’s Degree 322 83.64
Medical Doctorate 37 9.61
Place of Dormitory 311 80.78
Residence Non-Dormitory 74 19.22
Employment Employed 51 13.25
Status Unemployed 334 86.75
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The results showed that the mean total score of students
on the Problem-Solving Inventory (PSI) was 112.47 (out
of 192) with a standard deviation of 18.36. Additionally,
the mean total score on the California Critical Thinking
Skills Test (CCTST) was 18.74 (out of 34) with a standard
deviation of 4.91 (Table 2).

A significant positive correlation was found between
critical thinking and problem-solving ability (r=0.65,
P <0.001), indicating that higher levels of critical thinking
were associated with stronger problem-solving skills
(Table 3). Age showed no significant correlation with
either problem-solving ability (r=0.15, P=0.201) or
critical thinking (r=0.12, P=0.214).

Group comparison analyses revealed no significant
differences in problem-solving or critical thinking scores
based on gender, marital status, residence, employment
status, or academic level. However, significant differences
were found based on field of study, with medical

Table 2. Descriptive Statistics of Critical Thinking and Problem-Solving Scores
(n=385)

Variable trge M Deviton 5D)
Problem-Solving Inventory (Total)  32-192  112.47 18.36
Problem-Solving Confidence 11-66 38.21 7.05
Approach-Avoidance Style 16-96 54.89 10.13
Personal Control 5-30 19.37 3.42
Critical Thinking (CCTST Total) 0-34 18.74 4.91
Evaluation 0-14 7.42 2.11
Inference 0-11 6.13 1.76
Analysis 0-3 1.82 0.72
Deductive Reasoning 0-3 1.63 0.69
Inductive Reasoning 0-3 1.74 0.67

students achieving higher mean scores than other groups
(P=0.013, F=3.78 for critical thinking; P=0.021, F=3.42
for problem-solving ability) (Table 4).

Multiple linear regression analysis showed that all five
critical thinking dimensions and field of study (dummy-
coded, reference = Medicine) were significant predictors of
problem-solving ability. All regression assumptions were
met, as the residuals were normally distributed (P> 0.05),
the scatterplots confirmed linearity and homoscedasticity,
the variance inflation factors (VIFs) were below 2
indicating no multicollinearity, and the Durbin-Watson
statistic of 1.95 confirmed the absence of autocorrelation.
The final model was statistically significant (F (6,
312)=28.67, P<0.001), explaining 35% of the variance
in problem-solving ability (R*=0.35, Adjusted R*=0.34).
While all dimensions of critical thinking were significant
predictors, the effects of inductive reasoning (P=0.03)
and field of study (P=0.04) were marginally significant
and should be interpreted with caution (Table 5).

Discussion

The primary objective of this study was to investigate
the relationship between critical thinking and problem-
solving ability among medical sciences students, with a
particular focus on the predictive role of critical thinking
and its subcomponents. Understanding this relationship
is crucial in the context of medical education, where

Table 3. Pearson Correlation between Critical Thinking and Problem-Solving

Ability
Variable Critical Thinking Problem-Solving Ability
Critical Thinking 1 0.65"
Problem-Solving Ability 0.65 1

* Note: P<0.001

Table 4. Comparison of Critical Thinking and Problem-Solving Ability Across Demographic Characteristics

Type of test

The main research variable Demographic specifications P-Value* Cohen’s d
t-test (t)
Problem-Solving Ability 1.24 0.215 0.13
Gender
Critical Thinking 0.99 0.321 0.11
Problem-Solving Ability 0.77 0.442 0.09
Marital Status
Critical Thinking 0.48 0.634 0.06
Problem-Solving Ability 0.11 0.912 0.01
Place of Residence
Critical Thinking 0.14 0.887 0.01
Problem-Solving Ability 0.43 0.668 0.05
Employment Status
Critical Thinking 0.77 0.441 0.08
- — ANOVA (F) P-Value* 1?2 (Effect Size)
Problem-Solving Ability 3.42 0.021 0.04
Field of Study
Critical Thinking 3.78 0.013 0.05
Problem-Solving Ability 1.27 0.261 0.01
Academic Level
Critical Thinking 1.73 0.183 0.02

* Cohen’s d values are interpreted as small (0.2), medium (0.5), and large (0.8) effects.
* 12 values indicate the proportion of total variance in the outcome variable that is explained by each factor, providing a measure of the practical significance of

group differences.
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Table 5. Multiple Linear Regression Predicting Problem-Solving Ability from Critical Thinking and Its Dimensions

Predictor B* SE B* B t P VIF
Constant 10.24 2.01 --- 4.86 <0.001 -

Evaluation 0.45 0.10 0.31 5.89 <0.001 1.45
Inference 0.39 0.09 0.25 4.43 <0.001 1.52
Analysis 0.18 0.06 0.13 2.52 0.01 1.38
Deductive Reasoning 0.16 0.05 0.09 2.24 0.03 1.41
Inductive Reasoning 0.12 0.02 0.07 2.01 0.03 1.33
Field of Study (dummy-coded; ref=Medicine) 0.09 0.01 0.05 1.78 0.04 1.27

* B; Unstandardized regression coefficient, SE B; Standard Error of B, B; Standardized regression coefficient, t; t-statistic, P; P-value, VIF; variance inflation factor
** Model Fit: R?=35, Adjusted R*=0.34, F (6, 312)=28.67, P<0.001, Durbin-Watson=1.95

students are regularly required to make informed, timely,
and ethically sound decisions in complex environments.
The findings revealed a significant and positive correlation
between students’ critical thinking skills and their ability
to solve problems. This association suggests that students
who possess stronger critical thinking abilities tend to be
more proficient in identifying, analyzing, and resolving
complex academic and clinical problems. Furthermore,
results from regression analysis demonstrated that critical
thinking is a meaningful predictor of problem-solving
ability. In other words, the more developed a student’s
critical thinking is, the more capable they are of navigating
the cognitive and emotional demands of effective
problem-solving. However, with R*=0.35, approximately
65% of the variance remains unexplained, suggesting that
other factors such as motivation, clinical experience, or
academic self-efficacy may also contribute to problem-
solving performance.

Among the dimensions of critical thinking assessed in
this study, evaluation, inference, and deductive reasoning
emerged as the strongest predictors of students’ problem-
solving ability. These components appear to be particularly
influential in enabling students to weigh evidence, draw
logical conclusions, and systematically assess different
aspects of a problem before deciding on a course of action.
This highlights the multidimensional nature of critical
thinking and its differential impact on problem-solving
processes. These results are consistent with and extend
prior findings in the literature. For instance, Yang et al
reported a significant positive relationship between critical
thinking disposition and problem-solving ability among
nursing students, suggesting that students with higher
levels of reflective thinking were better at generating
and implementing solutions in clinical scenarios (25).
Similarly, Dolmans et al found that students exposed to
problem-based learning methods developed stronger
reasoning and decision-making skills, both of which are
components of problem-solving closely linked to critical
thinking (26). In another study, Simmons highlighted that
inference and evaluation, two of the same subdimensions
identified in our research, were particularly important in
enhancing students’ ability to diagnose patient problems

and choose appropriate interventions (27). Royce et al
also emphasized that students who scored higher on
critical thinking assessments demonstrated more efficient
information processing and fewer cognitive errors when
faced with ambiguous clinical data (28). Further support
comes from Kuiper and Pesut, who showed that critical
thinking training significantly improved students’
diagnostic accuracy, mainly through improvements in
deductive and inductive reasoning (29).

These comparisons reinforce the notion that critical
thinking is not only an abstract cognitive skill but also
a practical asset that translates into real-world academic
and clinical decision-making. The consistency between
this study and the existing body of evidence strengthens
the validity of the findings and provides educators with
confidence in the utility of enhancing critical thinking in
curricula.

The prominence of the evaluation and inference
subdimensions in predicting problem-solving may be
particularly relevant to the health sciences context.
Evaluation allows students to judge the relevance,
credibility, and applicability of information, a critical
requirement in evidence-based practice. Inference, on
the other hand, equips students with the capacity to
draw justified conclusions from observed data, which is
essential for forming diagnostic hypotheses and treatment
plans. Deductive reasoning, which involves logically
connecting premises to reach a valid conclusion, further
contributes to systematic decision-making, reducing the
risk of errors under pressure.

A deeper interpretation of these findings suggests that
fostering critical thinking may not only improve cognitive
performance but also build resilience and confidence
in dealing with uncertainty, which are indispensable
traits in health professions. Problem-solving in such
settings is rarely linear or straightforward; it involves
ethical dilemmas, time-sensitive decisions, and balancing
competing priorities. Thus, a strong foundation in
critical thinking enables students to approach problems
methodically, remain open to alternative perspectives,
and make rational decisions even under stressful
circumstances.
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Moreover, the enduring association between critical
thinking and problem-solving observed across different
studies and cultural contexts, including both Western and
Middle Eastern settings, indicates a universal cognitive
mechanism that transcends educational systems and
pedagogical styles. This supports the call for integrating
structured critical thinking training into health sciences
education, not as an optional enrichment, but as a
core competency aligned with clinical reasoning and
patient care.

Our results showed that field of study was the only
demographic factor significantly associated with critical
thinking and problem-solving, with medical students
scoring higher than peers in other disciplines. One
possible explanation is the competitive selection process
and prior academic achievement of medical students,
which may create a form of selection bias. Additionally,
medical curricula often emphasize case-based and
problem-based learning, fostering stronger reasoning and
decision-making skills compared to other programs.

These findings are consistent with earlier studies. For
instance, Midilli and Altas (2020) reported higher critical
thinking scores among medical students compared
to paramedical groups, attributing this to differences
in training methods and academic background (18).
Similarly, Azizi-Fini et al found that medical and nursing
students engaged in more active learning strategies
demonstrated better problem-solving abilities (30).

Interestingly, our study did not find significant
associations between age, gender, or other demographic
factors and critical thinking or problem-solving ability.
While some previous studies have suggested possible links
between these characteristics and cognitive outcomes, the
inconsistency may reflect contextual differences, relatively
homogeneous student samples, or the dominant influence
of educational design over individual demographics. This
suggests that structured pedagogical strategies may play a
stronger role than demographic factors in shaping these
skills. Taken together, these results suggest that while
medical students may benefit from both selection effects
and structured curricula, the lack of significant differences
across other demographic variables underscores the
stronger role of educational design rather than inherent
characteristics. This highlights the need to expand active
and problem-based approaches to non-medical disciplines
to narrow the gap.

In summary, this study adds to a growing body of
evidence supporting the significant role of critical
thinking in enhancing students’ problem-solving abilities.
By identifying the most influential dimensions of critical
thinking, such as evaluation, inference, and deductive
reasoning, it provides educators and curriculum
developers with practical insights into which areas to
target in order to develop more effective and reflective
healthcare professionals.

Conclusion
In conclusion, the results of this study highlight the
potential predictive role of critical thinking in students’
problem-solving ability. With critical thinking accounting
for 35% of the variance in problem-solving skills, it
is evident that students who possess stronger critical
thinking abilities, particularly in areas such as evaluation,
inference, and deductive reasoning, are better equipped
to analyze situations, generate effective solutions, and
respond adaptively to challenges. These findings suggest
that integrating structured critical thinking development
into medical education curricula could meaningfully
improve problem-solving performance among future
healthcare professionals, with potential benefits for
similar institutions, although caution is warranted due to
the single-university sample.

Given the essential role of problem-solving in clinical
reasoning and patient care, academic institutions and
policymakers should prioritize the development of critical
thinking skills within health sciences education. Specific
recommendations include:

e Incorporating critical thinking modules into core
curricula across all medical and allied health
programs.

e Utilizing active learning strategies such as problem-
based learning (PBL), case analysis, and reflective
writing to cultivate analytical skills.

e Providing faculty training on how to foster critical
thinking in classroom and clinical settings.

e Integrating standardized assessments of critical
thinking into academic evaluations and professional
readiness assessments.

These practices, highlighted by the study findings,
have implications for change management in curriculum
design and educational policy, ensuring that interventions
target the most impactful aspects of critical thinking.

This study has several limitations. First, the cross-
sectional design limits causal inference between
critical thinking and problem-solving abilities. Future
interventions should consider longitudinal follow-up.
Second, the study relied on self-report questionnaires,
which may be subject to social desirability bias or
misinterpretation. Third, although the sample size was
adequate, it was drawn from a single medical sciences
university, which may limit the generalizability of findings
to broader student populations or other cultural contexts.
Lastly, other potentially influential variables such as
cognitive load, emotional intelligence, or academic self-
efficacy were not measured.

Future studies should consider longitudinal designs
to explore how critical thinking and problem-solving
abilities evolve over time, especially through educational
interventions. Additionally, incorporating qualitative
approaches, such as interviews or think-aloud protocols,
could yield deeper insights into students’ cognitive
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strategies. Expanding the scope to include other
psychological and contextual variables (e.g., motivation,
stress, learning styles) could also help in developing
a more comprehensive model of academic problem-
solving. Finally, replicating this study in diverse academic
institutions and cultural settings would enhance the
external validity of the findings.

Acknowledgements

This study is approved by Sirjan School of Medical Sciences with
ID 403000036. The researchers would like to thank all the students
who contributed to completing the questionnaires.

Authors’ Contribution

Conceptualization: Ali Reza Yusefi, Amin Beigzadeh.
Data curation: Ali Reza Yusefi.

Formal analysis: Shima Bordbar.

Funding acquisition: Ali Reza Yusefi.

Investigation: Ali Reza Yusefi, Amin Beigzadeh.
Methodology: Shima Bordbar.

Project administration: Amin Beigzadeh.

Resources: Ali Reza Yusefi, Amin Beigzadeh.
Software: Shima Bordbar.

Supervision: Ali Reza Yusefi.

Validation: Shima Bordbar, Amin Beigzadeh.
Visualization: Shima Bordbar.

Writing—original draft: Ali Reza Yusefi, Amin Beigzadeh.

Data Availability Statement
All data is presented as part of the tables or figures. Additional data
can be requested from the corresponding author.

Competing Interests
The authors declare that they have no competing interests.

Ethical Approval

This study is approved by the Sirjan School of Medical Sciences
Ethics Committee under ID number IR.SIRUMS.REC.1404.016. All
methods were carried out in accordance with relevant guidelines
and regulations. Written informed consent was obtained from all
subjects and/or their legal guardians.

Funding
This research was supported by the Deputy of Education and
Research of the Sirjan School of Medical Sciences.

References

1. Heidari M, Ebrahimi P. Examining the relationship between
critical-thinking  skills and decision-making ability ~of
emergency medicine students. Indian J Crit Care Med.
2016;20(10):581-6. doi: 10.4103/0972-5229.192045

2. Hmelo-Silver CE, Duncan RG, Chinn CA. Scaffolding and
achievement in problem-based and inquiry learning: a
response to Kirschner, Sweller, and Clark (2006). Educ Psychol.
2007;42(2):99-107. doi: 10.1080/00461520701263368

3. Athari ZS, Sharif SM, Nasr AR, Nematbakhsh M. Assessing
critical thinking in medical sciences students in two sequential
semesters: Does it improve? ] Educ Health Promot. 2013;2:5.
doi: 10.4103/2277-9531.106644

4.  Papathanasiou 1V, Kleisiaris CF, Fradelos EC, Kakou K,
Kourkouta L. Critical thinking: the development of an essential
skill for nursing students. Acta Inform Med. 2014;22(4):283-6.
doi: 10.5455/aim.2014.22.283-286

5. Bordbar S, Bahmaei J, Farhadi Rad H, Yusefi AR. Investigate

20.

21.

22.

23.

the state of critical thinking and its impact on moral courage
and moral sensitivity; evidence from nurses’ perspective. BMC
Nurs. 2024;23(1):825. doi: 10.1186/s12912-024-02496-6
Lacey MD. An Examination of the Disposition Toward Critical
Thinking and Critical Thinking Ability of Associate Degree
and Baccalaureate Nursing Students and Nursing Faculty
[dissertation]. Temple University; 1996.

Kahlke R, White]. Critical thinking in health sciences education:
considering “three waves”. Creat Educ. 2013;4(12):21-9. doi:
10.4236/ce.2013.412a1004

Heppner PP, Witty TE, Dixon WA. Problem-solving appraisal
and human adjustment: a review of 20 years of research
using the problem-solving inventory. Couns Psychol.
2004;32(3):344-428. doi: 10.1177/0011000003262793

Li YM, Luo YF. The influencing factors of clinical nurses’
problem-solving dilemma: a qualitative study. Int J Qual
Stud  Health  Well-being.  2022;17(1):2122138.  doi:
10.1080/17482631.2022.2122138

Kamran A, Naeim M, Mohammadi M, Masoumi N. Prediction
of academic performance based on learning style and
critical thinking among medical students. ] Pedagog Res.
2022;6(1):57-66. doi: 10.33902/jpr.2022175483

Ertmer PA, Newby TJ. Behaviorism, cognitivism, constructivism:
comparing critical features from an instructional design
perspective. Perform Improv Q. 2013;26(2):43-71. doi:
10.1002/piq.21143

Falco-Pegueroles A, Rodriguez-Martin D, Ramos-Pozén S,
Zuriguel-Pérez E. Critical thinking in nursing clinical practice,
education and research: from attitudes to virtue. Nurs Philos.
2021;22(1):€12332. doi: 10.1111/nup.12332

Chan ZC. A systematic review of critical thinking in nursing
education. Nurse Educ Today. 2013;33(3):236-40. doi:
10.1016/j.nedt.2013.01.007

Ennis RH. A taxonomy of critical thinking dispositions and
abilities. In: Baron J, Sternberg R, eds. Teaching Thinking Skills:
Theory and Practice. New York: WH Freeman; 1987. p. 9-26.
Astuti NH, Rusilowati A, Subali B. STEM-based learning
analysis to improve students’ problem-solving abilities
in science subject: a literature review. J Innov Sci Educ.
2021;10(1):79-86. doi: 10.15294/jise.v9i2.38505

Young M, Thomas A, Lubarsky S, Ballard T, Gordon D,
Gruppen LD, et al. Drawing boundaries: the difficulty in
defining clinical reasoning. Acad Med. 2018;93(7):990-5. doi:
10.1097/acm.0000000000002142

Ghanizadeh A. The interplay between reflective thinking,
critical thinking, self-monitoring, and academic achievement
in higher education. High Educ. 2017;74(1):101-14. doi:
10.1007/510734-016-0031-y

Sagkal Midilli T, Altas G. The relationship between critical
thinking disposition and problem-solving skills in nurses. Int
J Caring Sci. 2020;13(3):1890-7.

Kanbay Y, Okanli A. The effect of critical thinking education
on nursing students’ problem-solving skills. Contemp Nurse.
2017;53(3):313-21. doi: 10.1080/10376178.2017.1339567
Richards JB, Hayes MM, Schwartzstein RM. Teaching clinical
reasoning and critical thinking: from cognitive theory to
practical application. Chest. 2020;158(4):1617-28. doi:
10.1016/j.chest.2020.05.525

Duron R, Limbach B, Waugh W. Critical thinking framework for
any discipline. Int ] Teach Learn High Educ. 2006;17(2):160-6.
llic D, Maloney S. Methods of teaching medical trainees
evidence-based medicine: a systematic review. Med Educ.
2014;48(2):124-35. doi: 10.1111/medu.12288

Rastgoo A, Naderi E, Shariatmadari A, Seifnaraghi M. The
impact of internet information literacy training on university
student’s problem-solving skills. Journal of New Approach in

Journal of Kerman University of Medical Sciences. 2025;32:4342


https://doi.org/10.4103/0972-5229.192045
https://doi.org/10.1080/00461520701263368
https://doi.org/10.4103/2277-9531.106644
https://doi.org/10.5455/aim.2014.22.283-286
https://doi.org/10.1186/s12912-024-02496-6
https://doi.org/10.4236/ce.2013.412a1004
https://doi.org/10.1177/0011000003262793
https://doi.org/10.1080/17482631.2022.2122138
https://doi.org/10.33902/jpr.2022175483
https://doi.org/10.1002/piq.21143
https://doi.org/10.1111/nup.12332
https://doi.org/10.1016/j.nedt.2013.01.007
https://doi.org/10.15294/jise.v9i2.38505
https://doi.org/10.1097/acm.0000000000002142
https://doi.org/10.1007/s10734-016-0031-y
https://doi.org/10.1080/10376178.2017.1339567
https://doi.org/10.1016/j.chest.2020.05.525
https://doi.org/10.1111/medu.12288

Predictive association between critical thinking and problem-solving ability

24.

25.

26.

27.

Educational Administration. 2011;1(4):1-22.

Mehrinejad A. Adaptation and normalization of California
critical thinking skills test. Advances in Cognitive Sciences.
2007;9(3):63-72.

Yang HJ. Relationship between critical thinking disposition
and problem-solving ability of nursing students. J Korea
Acad Ind Coop Soc. 2013;14(12):6387-94. doi: 10.5762/
kais.2013.14.12.6387

Dolmans DH, De Grave W, Wolfhagen IH, van der Vleuten
CP. Problem-based learning: future challenges for educational
practice and research. Med Educ. 2005;39(7):732-41. doi:
10.1111/j.1365-2929.2005.02205.x

Simmons B. Clinical reasoning: concept analysis. ] Adv Nurs.

28.

29.

30.

2010;66(5):1151-8. doi: 10.1111/j.1365-2648.2010.05262.x
Royce CS, Hayes MM, Schwartzstein RM. Teaching critical
thinking: a case for instruction in cognitive biases to reduce
diagnostic errors and improve patient safety. Acad Med.
2019;94(2):187-94. doi: 10.1097/acm.0000000000002518
Kuiper RA, Pesut DJ. Promoting cognitive and metacognitive
reflective reasoning skills in nursing practice: self-regulated
learning theory. ] Adv Nurs. 2004;45(4):381-91. doi:
10.1046/j.1365-2648.2003.02921.x

Azizi-Fini 1, Hajibagheri A, Adib-Hajbaghery M. Critical
thinking skills in nursing students: a comparison between
freshmen and senior students. Nurs Midwifery Stud.
2015;4(1):e25721. doi: 10.17795/nmsjournal25721

Journal of Kerman University of Medical Sciences. 2025;32:4342 | 9


https://doi.org/10.5762/kais.2013.14.12.6387
https://doi.org/10.5762/kais.2013.14.12.6387
https://doi.org/10.1111/j.1365-2929.2005.02205.x
https://doi.org/10.1111/j.1365-2648.2010.05262.x
https://doi.org/10.1097/acm.0000000000002518
https://doi.org/10.1046/j.1365-2648.2003.02921.x
https://doi.org/10.17795/nmsjournal25721

