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ABSTRACT

Background and objective: Radiology plays a vital role in modern medicine, yet many new graduates face challenges
in selecting the appropriate imaging studies and interpreting their findings. This study seeks to examine medical
students’ perspectives on their undergraduate radiology curriculum in order to identify existing gaps and suggest
areas for improvement.

Methodology: This mixed-methods study, conducted at the Faculty of Medicine, Northern Border University, from
November 2024 to March 2025, used a structured questionnaire with quantitative and open-ended questions. A
convenience sample of 150 students from the 3rd, 4th, 5th, and 6th years participated.

Results: The majority of students agreed or strongly agreed that the curriculum was effective (P < 0.001). However,
they noted limited radiology integration in preclinical years, though it improved in clinical years (P = 0.041). A
hundred percent of students agreed that hands-on training was lacking. The most preferred educational methods
were lectures (96.7%) and case-based learning (94%). Notably, 98% of students believe radiology should be
introduced earlier, and 93% were interested in more learning opportunities.

Conclusion: Students highlighted that better integration of radiology in both preclinical and clinical settings would
boost their confidence and preparedness for clinical practice. They strongly recommended hands-on and case-based
sessions to improve education and emphasized the need to focus on foundational radiology knowledge at the
undergraduate level.

Abbreviations: ESR: European Society of Radiology, OSCE: Objective Structured Clinical Examinations
Keywords: Clinical Practice; Curriculum Enhancement; Medical Education; Mixed-methods study; Radiology
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1. INTRODUCTION

Radiology's diagnostic and therapeutic applications are
crucial in almost every medical field, giving it a vital role
in medical education. However, despite its importance
and rapid integration into clinical practice, many
curricula still dedicate minimal time to its teaching.
Surveys by the European Society of Radiology (ESR)
and other studies suggest the need for curriculum reform
and increased dedicated teaching hours to better prepare
future physicians.? 2

Numerous studies show that while medical curricula are
constantly evolving to meet healthcare demands,
radiology is often inconsistently or restrictively taught.
In the UK, for instance, only 15% of medical schools
offer a dedicated radiology program, and many schools
worldwide still teach it informally through clinicians,
leading to a lack of structured goals and continuity from
preclinical to clinical years.®5 In contrast, universities
with well-established programs, such as the Australian
National University and the University of British
Columbia, have shown significant improvements in
students' diagnostic and interpretive skills. 7

A documented educational gap exists, as recent
graduates often struggle with selecting and interpreting
imaging studies.” ® Research suggests that interactive,
case-based teaching and e-learning modules can enhance
student engagement and critical thinking, improving the
quality of radiology education.® °

At Northern Border University, radiology is introduced
gradually over the six-year medical program. It begins
with basic system-based modules in the second and third
years, followed by a three-week course in the fourth year
that covers technical and clinical aspects. Radiology
concepts are then integrated into subsequent clinical
rotations, with advanced training in the final year. While
our program takes an integrated approach with dedicated
faculty, continuous improvement is essential to ensure

undergraduate radiology education

Arabia, from November 2024 to March 2025 after
obtaining ethical approval (17/25/H) from Local
Committee of Bio Ethics at Northern Border University.

A convenience sampling approach was used to recruit
participants. The calculated sample size was 150
students, which was based on a 50% proportion of the
total medical student population with a 95% confidence
interval. Students from the 3rd, 4th, 5th, and 6th years
who provided consent were included in the study. Data
were analyzed using SPSS version 24. Chi-square tests
were used to determine associations, and qualitative data
were analyzed by grouping responses into different
themes.

3. RESULTS

The mean age of the 150 participants was 23.41 + 2.18
years; 93 (62%) were male and 57 (38%) were female.
Of the total participants, 121 (80.6%) reported receiving
formal radiology education, while 29 (19.3%) had not.
Figure 1 depicts the year’s wise distribution of recruited
participants.

When asked about curriculum effectiveness, a majority
of students either agreed or strongly agreed (P = 0.001).
However, responses were inconsistent regarding the
adequacy of the curriculum (P = 0.162). There was
limited integration of radiology in preclinical years, but
integration in clinical years was considered satisfactory
(P =0.041) (Table 1).

A full 100% of students agreed that hands-on training
was lacking, with interventional radiology also noted as
an underrepresented area.

Hands-on training is the most underrepresented area in
the curriculum, with 100% of students agreeing that it's
lacking. Interventional radiology was also identified as
an underrepresented area. Figure 2 highlights the areas
of the radiology curriculum that students feel are lacking.
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Figure 1: Year wide distribution of study participants
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’ Table 1: Current status of radiology curriculum (n = 150)

Effectiveness of curriculum Strongly Agree Neutral Disagree | Strongly | P-value
agree dlsagree

Do you think that current
radiology curriculum is
effective?

36 (24)

64 (42.67) | 12(8) 21 (14) 0.001*

(11.33)

2 Does the current radiology
curriculum adequately
cover imaging
fundamentals (e.g., X-
rays, CT, MR,
ultrasound)?

41 (27.33)

52 (34.67) | 9(6) 37 (24.67) | 11 (7.33) | 0.162

3 How frequently is
radiology integrated into
your pre-clinical courses?

3(2

41 (27.33) | 65(43.33) | 41(27.33) | 0(0) 0.333

How frequently is
radiology integrated into
your clinical courses?

49 (32.67)

58 (38.67) | 22 (14.67) | 21 (14) 0 (0) 0.041*

Data are presented as n (%); P < 0.05 is considered significant
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Figure 2: Underrepresented areas of radiology curriculum

number of students (140 or 93%) were interested in
learning more through various approaches, such as
online modules and simulation labs. When asked about
confidence in applying radiology knowledge in clinical
practice, 103 (68.3%) felt confident, while 38 (25.3%)
did not. Furthermore, 110 students (73.3%) felt prepared
to interpret radiology findings for patient management,
while 40 (26.6%) felt unprepared. A significant majority
146 (96.3%) highlighted that radiology reporting and
communication skills needed more emphasis. Figure 4

Clinical

Regarding curriculum timing, 147 (98%) of students
believed radiology should be introduced earlier. A high
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shows the responses of students regarding emphasis on
further implementation.
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Figure 4: Aspects of radiology that need emphasis to improve clinical

readiness

Qualitative responses showed a strong preference among
students to focus on foundational knowledge at the
undergraduate level. Comments such as "special
attention should be given to basic knowledge of
radiology” and "hands-on for the basic procedures
should be promoted" highlight the desire to build a solid
base in core techniques. Students consistently suggested
that subspecialty topics should be reserved for
postgraduate studies, where training could be tailored to
meet individual career needs.

4. DISCUSSION

The study's findings align with existing literature,
showing that most participants had a positive view of

www.apicareonline.com

Students' strong preference for
case-based learning and
traditional lectures is also well-
documented in the literature, as these methods are valued
for their structured delivery and clinical relevance.'” 18
Our study found that only 12.2% of students considered
practical training sufficient, reflecting previous research
indicating that this shortfall adversely affects confidence
and competence in image interpretation.’® In contrast,
some schools using simulation-based workshops offer
substantial hands-on experience, which students find
highly beneficial .2

Interestingly, participants' strong dissatisfaction with
online sessions as a learning strategy contrast with other
studies that found well-designed virtual modules to be
effective supplements to traditional teaching.?* This
difference might be due to variations in implementation
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Table 2: Most effective teaching strategy for radiology classes (frequency of responses)

Teaching strategy \/=18%
effective

Somewhat Neutral | Ineffective | Very
effective ineffective
23 4 11 9

1

Lectures 103

Case-based discussions 131 11 5 2
Hand_s-on/practical 138 7 1 3 1
sessions

Simulation Labs 111 16 7 14 2
Online sessions 16 28 18 72 16
Problem-based learning 130 14 1 4 1

quality or student familiarity with digital learning. The
high satisfaction with written and OSCE exams aligns
with research that values objective assessments for
measuring radiological competence.?

The strong student consensus that radiology should be
introduced earlier (98%) and their interest in various
learning modalities (93%) are consistent with trends
supporting early radiological exposure to improve
clinical reasoning.?®> However, the noted discrepancy
between high interest and lower confidence in applying
this knowledge highlights a key issue: without sufficient
practical experience and clinical integration, students'
readiness remains hampered. The emphasis on
communication skills by 96.3% of respondents further
underscores the need for a curriculum that goes beyond
technical interpretation to include professional
communication.?* 2°

Qualitative feedback, which showed a preference for a
strong foundation in core concepts over early sub
specialization, aligns with educational frameworks that
support a phased approach to training. This ensures
students develop a solid diagnostic skill set before
moving on to more complex topics, promoting better
knowledge retention and clinical usefulness.?:2

5.Strengths

The combination of quantitative data with open-ended
responses provided both statistical evidence and richer
insights. Focusing on clinical-year medical students with a
statistically calculated sample of 150 further strengthened the
reliability and relevance of the findings.

6. Limitations

Convenience sampling may have introduced bias, reducing
representativeness of the broader student body. In addition,
reliance on self-reported data is prone to recall and social
desirability bias, which may create discrepancies between
reported and actual experiences.

/. CONCLUSION
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Medical students underscored the need for a more
cohesive radiology curriculum that bridges both
preclinical and clinical training, noting that such
integration would markedly enhance their confidence
and clinical preparedness. They strongly recommended
the implementation of case-based learning and hands-on
image interpretation sessions to cultivate practical
competencies. Furthermore, students emphasized that a
structured undergraduate curriculum focused on
essential radiology concepts is critical for developing a
solid foundation, ultimately supporting informed clinical
decision-making and improving patient care outcomes.
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