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Abstract

Introduction: This study delves into the pivotal role of radiation physics knowledge in shaping the competence
of clinical radiography students, with a focus on the challenges they encounter during their training. Despite a re-
ported understanding of basic radiation physics principles, students face barriers that hinder effective translation
of this knowledge into clinical practice, potentially leading to suboptimal outcomes.

Materials and methods: The study was conducted among clinical students (4" year and 5% year) of the depart-
ment of Medical Radiography and Radiological Sciences, University of Nigeria, Enugu Campus, Enugu state. The
study design was a prospective, cross-sectional descriptive study which enables to collect data at a specific point
in time. The population has a total number of 500 students. Using the statistical formula proposed Taro Yamane
a minimum sample size of 220 students was obtained. All clinical radiography students who were willing to par-
ticipate in this research were included. Ethical approval to carry out the research was obtained from the Health
Research and Ethics Committee of University of Nigeria Teaching Hospital, [tuku-Ozalla.

Results: Among 220 participants from the University of Nigeria's Department of Radiography and Radiological
Sciences, 180 (81.4%) expressed good level of teaching on radiation physics during pre-clinical training; e 151
(68.3%) reported a good level of understanding of its basic principles. Despite reporting that they were thor-
oughly taught the basic principles of radiation physics, radiobiology, and radiation protection during pre-clinical
training, the majority of student participants struggled to calculate absorbed radiation doses 182 (82.3%) and
experienced difficulties in understanding and applying certain radiation physics principles 107 (48.5%). Major
challenges that has hindered their appropriate application of radiation physics knowledge were overcrowding
during clinical rotations 179 (81.0%), unavailability of radiation physics/protection resources to aid application
117 (52.9%), poor supervision/guidance for students 114 (51.5%) and faulty/non-functional equipment during
clinical postings shifts 113 (51.2%).

Recommendations: Recommendations for improvement include a dedicated curriculum for radiography stu-
dents on radiation physics, increased teaching durations for clinical students during clinical rotations, physicists
expert involvement in training clinical students, hands-on training for clinical students, interactive learning meth-
ods, and collaborative training approaches that facilitates practical learning.
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INTRODUCTION

Since the discovery of X-rays, the use of the principles and
methods of physics in medicine has contributed to the im-
provement of human health. Physics-based techniques
have been progressively developed and optimised with the

aim to support physicians to formulate prompt diagnoses
and to set up the effective treatments of several diseases.
Thus, the basic understanding of radiation physics is impor-
tant when dealing with radiation considering its benefits as

well as associated health effects.!
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Medical physics is a rapidly developing specialty of physics,
concerned with the application of radiation to diagnosis
and treatment of human disease. In contrast to other phys-
ics specialties, such as nuclear physics, solid-state physics,
and high-energy physics, studies of modern medical phys-
ics attract a much broader base of professionals including
graduate medical doctors doing their residency in medical
imaging, radiography students in diagnostic imaging and
therapeutic radiation oncology, students in biomedical en-
gineering, and students in radiation safety and radiation
dosimeter educational programmes.!?! All of these profes-
sionals have a common desire to improve their knowledge
of the physics that underlies the application of radiation in
diagnosis and treatment of disease. They are responsible
for the safe and accurate delivery of radiation to patients, as
well as the proper use of imaging equipment for diagnostic
purposes. Therefore, it is crucial to assess the application of
radiation physics knowledge during their clinical training.!!

Clinical training is a fundamental component of undergrad-
uate programs in radiography, radiation therapy, and nu-
clear medicine. It provides students with the opportunity
to apply the theoretical knowledge acquired in the class-
room to real-world clinical settings. During clinical training,
students work under the supervision of experienced pro-
fessionals, gaining hands-on experience and refining their
skills. It is during this period that the application of radiation
physics knowledge becomes crucial for safe and effective
patient care.B!

Radiation is a fact of life: all around us, all the time. Radi-
ation is simply defined as an energy moving in the form
of waves or streams of particles. Understanding radiation
requires basic knowledge of atomic structure, energy and
how radiation may interacts with cells in the human body.
There are many kinds of radiation all around us. When peo-
ple hear the word radiation, they often think of atomic ener-
gy, nuclear power and radioactivity, but radiation has many
other forms. Sound and visible light are familiar forms of
radiation; other types include ultraviolet radiation that pro-
duces sun tanning, infrared radiation which is a form of
heat energy, and radio and television signals.

All these electromagnetic waves do different things. For ex-
ample, light waves make things visible to the human eye;
heat waves make molecules move and warm up; and x-
rays can pass through a person and land on a film, allowing
us to take a picture inside someone's body They all travel
in waves. This property makes it possible to measure the
different kinds by wavelength which enables us to tell the
kinds of radiation apart from each other. Furthermore, the
way the energy is radiated makes it relatively straightfor-
ward to detect and measure and inferences can be made
about its source. The properties of the energy emitted de-
termines the way it interacts with matter and therefore its
measurement technique and requirements for regulation.™

However, the intricateness of radiation medicine is the pres-
ence of possible hazards to its users amidst its overwhelm-
ing benefits and advances when there are deficiencies in
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knowledge of proper use. Fear of radioactivity and radia-
tion exists in the larger population in spite of the increased
use of radiation significantly in medicine, the military, food
preparation, power generation and industries due largely to
a lack of knowledge on this subject. This therefore justifies
the need to diligently incorporate basic physics and radi-
ation physics into the curriculum of all preclinical medical
students in their first year of study and further advanced
courses, such as like radiobiology, radiation protection and
dosimetry, for preclinical students of medical radiography
and radiological sciences in their 2" and 3" year of study.

Determining the harmful effects of the typically low doses
of radiation received in routine daily activities is a very diffi-
cult science field. Further, as new technologies emerge that
utilise the physical properties of radiation, the health effect
data from exposure can be incomplete which heightens lev-
els of anxiety among a wider population. Electromagnetic
radiations are far too small to see directly, even with the
most powerful optical microscopes, but atoms do interact
with matter and living tissues and under some circumstanc-
es emit light in ways that reveal their internal structures in
amazingly fine detail. This suggests why its possible haz-
ards are not easily detected before they grow into obvi-
ous ailments that overwhelm the users. The invisibility of
these particles makes it easy for medical imaging students/
staffs to neglect the basic practices of radiation protection
towards themselves and their clients (patients) like collima-
tion, use of grid mechanism during exposure of body parts
thicker than 10cm, accurate selection of exposure factors
that will produce images of diagnostic quality thus avoiding
cases of repeats, inverse square law practice for radiation
protection, gonadal shielding in examinations where the
gonads are not the area of interest, basic quality assurance
tests for machines in the department, the measurement of
absorbed doses of radiation during work hours and a lot
more which assures their safety in the clinical settings.®

Radiation physics, though a fundamental component of
medical imaging and radiation therapy is largely neglected
among clinical students and practitioners. There is a lack of
comprehensive evaluation methods to gauge the proficien-
cy and practical implementation of this knowledge among
students in real-world clinical scenarios. This deficiency
hampers the ability of educators and institutions to accu-
rately assess the competence and preparedness of future
healthcare professionals in utilizing radiation physics princi-
ples effectively and safely.!®!

Without a comprehensive assessment of the application of
radiation physics knowledge during clinical trainings, there
is a risk of students lacking the necessary skills to interpret
and utilise radiation-related information effectively. This
may result in suboptimal image quality, improper radiation
dose administration, compromised patient safety, and in-
efficient treatment planning. Additionally, the absence of
standardised evaluation methods may lead to inconsist-
encies in assessing students' proficiency across different
educational institutions, hindering the establishment of a
benchmark for competence in this critical area.®
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Therefore, it is imperative to address this problem by de-
veloping a robust and standardised assessment frame-
work that accurately measures the application of radiation
physics knowledge during clinical trainings. This frame-
work should encompass both theoretical understanding
and practical skills, providing a comprehensive evaluation
of students' abilities to apply radiation physics principles
in clinical settings. By doing so, educators and institutions
can ensure that undergraduate students receive adequate
training and feedback to bridge the gap between theoreti-
cal knowledge and its practical implementation, ultimately
improving the overall competent of future healthcare pro-
fessionals in the field of radiation physics.!”?

The specific objectives of the study include to determine the
level of radiation physics knowledge among clinical radiog-
raphy students prior to their clinical training, to evaluate the
extent to which undergraduate students are able to apply
radiation physics principles in clinical practice, to identify
any challenges or barriers faced by undergraduate students
in applying radiation physics knowledge during their clinical
training and to identify possible methods that can improve
the integration of radiation physics knowledge into clinical
training programmes.

The aim of this study is to assess the application of radiation
physics knowledge during the clinical training of clinical ra-
diography students of University of Nigeria, Enugu campus
(UNEC) in the various radiation medicine departments (con-
ventional radiography, computed tomography, radiation
therapy, nuclear medicine, etc.).

MATERIALS AND METHODS

The study was conducted among clinical students (4th year
and 5" year) of the department of radiography and radio-
logical sciences, UNEC Enugu state. The study design was a
cross-sectional descriptive study which enabled us to meas-
ure multiple variables (level of knowledge, level of knowl-
edge application, challenges and potential recommen-
dations) at the same time. This design is an effective kick
off point to identify gaps in physics knowledge application
which may warrant the need for deeper explorations using
experimental or longitudinal study designs in the future.

The study population comprised students who were in 4th
and 5" year in the department of medical radiography and
radiological sciences. Total number of students was 500.
The minimum sample size (n) for this study was obtained
using the statistical formula proposed by Taro Yamanel® for
a known population, the minimum sample size of 220 stu-
dents.

Purposive sampling technique was employed to select the
participants for this study. Purposive sampling was con-
sidered appropriate as it allowed the researchers to select
participants who attended their clinical trainings and had
knowledge and experience in radiation physics application.
This enabled selection of participants who provided rich
and meaningful data for the research questions.

Inclusion criteria were 4™ year and 5™ year students who
had participated in clinical training for at least two semes-
ters before the time of this research. Clinical training ac-
cording to departmental curriculum starts in the second se-
mester of the 3 year of study. Radiography students who
were not in 4% or 5™ year of their study were excluded. We
also excluded students who consented to not having to at-
tend clinical trainings for at least two semesters.

Anonline questionnaire was used to collect data from partic-
ipants. The questionnaire was a combination of structured
questions (with close-ended questions) and unstructured
questions (with open-ended questions). The closed-ended
questions utilised a Likert scale to measure participants'
knowledge of radiation physics, their level of application of
knowledge and the challenges they experience regarding
the application of radiation physics knowledge during their
clinical trainings. The open-ended questions provided an
opportunity for participants to express their opinions and
provide additional insights. Face validity was carried out by
the two of the researchers who were expert researchers. A
pilot survey with 10% (n=22) of the participants was done.
The results were reviewed for feedback in terms of clarity,
readability and appropriateness. Following this the ques-
tionnaire was distributed to 20% of the participants to test
its reliability using Cronbach’s Alpha. The overall Cronbach’s
alpha score of the 30-item scale was 0.74 indicating an ac-
ceptable internal consistency.

Data were collected from Tuesday to Friday in the third
week of July 2023. An online questionnaire was generat-
ed using Google forms and sent to the group chats of the
sample group. Responses were immediately received in our
email handle as soon as the participants completely filled
it online. When our expected responses were achieved, we
extracted the Excel spreadsheet of their responses and sent
it to the SPSS software.

RESULTS

A total of 222 questionnaires was administered to the clin-
ical students who are in 400L and 500L Medical Radiog-
raphy, UNEC. A total of 221 out of the 222 questionnaires
were successfully filled and returned. The participants '
answers were analysed using descriptive statistics. Demo-
graphics of the participants are presented in Table 1. Their
responses are presented in Tables 2 to 5. As depicted in Ta-
ble 1 128 males (57.5%) and 93 females (42.1%) participated
in the study. Five (23%) were within the age range less than
20 years, 149 (67.4%) were within 21-25 years, 61 (27.6%)
were within 26-30 years, and 5 (2.7%) were above 31 years
of age. Eighty-nine (40.3%) were 400 level and 132 (59.7%)
were 500 level.

As shown in Table 2 the majority of participants
(n=180/81.4%) stated that they were thoroughly taught
the basic principles of radiation physics, radiobiology and
radiation protection during their pre-clinical training. The
majority (n=119/53.8%) reported that they had good un-
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Table 1. Socio-demographic information of the participants
(n=221)

Sex Frequency Percentage %
Male 128 57.5
Female 93 42.1
Age

<20 years 05 23
21-25 years 149 67.4
26-30 years 61 27.6
31 and above 06 2.7
Year of study

400 level 89 40.3
500 level 132 59.7

derstanding of these basic principles above taught during
your pre-clinical training, with associated good perfor-
mance during various assessment tests taken on them. In
terms of their current knowledge of radiation physics, ra-
diobiology and radiation protection providing them with
the necessary skills and safety in the clinic the majority re-
sponded in the affirmative (n=165/74.7%). More than half
(n=126/57.0%) responded that they were familiar with the
basic principles of radiation physics, radiobiology and ra-
diation protection in all the modalities of medical imaging
(CT, MR, radiotherapy, USS, fluoro, nuclear medicine, etc.).
The majority (n=170/76.9%) reported that they appreciated
this knowledge in the diagnosis and treatment of diseases.
Almost all (n=213/96.3%) reported that they were aware of
the potential biological effects of ionising radiation on staffs
and patients.

As shown in Table 3. The majority (n=187/84.6%) stated they
did apply knowledge of radiation physics in selection of ex-
posure factors during clinical trainings 187 (84.6%). In terms
of applying the ALARA principles of radiation safety during
all examination protocols and procedures in the clinic the
majority (n=205/92.7%) reported that their knowledge of
radiation physics helps them to accurately justify the use
of grid mechanism In terms of considering patient habitus
the majority (n=199/90.0%) confirmed that they did take
this into consideration in the use of a grid. The response for
the question on standing at a safe distance from the patient
during every radiation exposure undertaken in the clinic was
n=203 (91.8%). The majority (n-157/71.1%) confirmed that
they did communicate the importance of immobility and
compliance to the patient in order to avoid repeats. Poor
patient-radiographer communication/poor compliance was
reported (n=157/71.1%) as a major cause of repeats. Just of
half (n=115/52.0%) indicated that their knowledge of radi-
ation physics was not limited to conventional X-ray . How-
ever, it was noted that majority (n=182/82.3%) could not
calculate the absorbed radiation dose they received over a
period of going for postings.

Table 4 demonstrates barriers faced by the participant un-
dergraduate students in applying radiation physics knowl-
edge during their clinical training in frequencies and per-
centages. The results are as follows: had an interest in
radiation physics (n=142/64.3%); did not experience a wide
gap between what they were taught in class and what is
applicable in clinical postings (n=93/42.0%);did not avoid
clinical postings because of fear of the biological effects of
radiation to their health (n=187/84.6%); had limited clinical
posting experiences because of over population of students

Table 2. Participants/students opinion of radiation physics knowledge among clinical radiography students prior to their clinical training

(n=221)
S/N | Variables n (%) n (%) n (%) n (%)
Were you thoroughly taught the basic principles of radiation YES NO NOT SURE
1. | physics, radiobiology and radiation protection during your
pre-clinical training? 180 (81.4) 24(10.9) 17.(7.7)
5 | Rateyour understanding of these basic principles above POOR FAIR GOOD EXCELLENT
| taught during your pre-clinical training? 16(7.2) 54 (24.4) 119 (53.8) 32 (14.5)
3. taken on the princntesof raciation physce, raciobiology | FOO% | _FAR | GOOD | BXCELLENT
' 1 the principre PRYSICS, gy 16(72) | 54(244) | 119(53.8) @ 32(14.5)
and radiation protection.
Do ygu bellgve .that your currgnF knowledgg of'radlatlon VES NO NOT SURE
4. | physics, radiobiology and radiation protection is capable of 165 (74.7) 23(10.4) 33 (14.9)
giving you the necessary skills and safety in the clinic? ) ) )
Are you familiar with the basic principles of radiation
5 physics, radiobiology and radiation protection in all the YES NO NOT SURE
" | modalities of medical imaging (CT, MRI, Radiotherapy, USS, | 126 (57.0) 57 (25.8) 38(17.2)
FLUORO, Nuclear Medicine, etc)?
6 Can you now appreciate this knowledge in the diagnosis YES NO NOT SURE
" | and treatment of diseases? 170 (76.9) 20(9.0) 31(14.0)
7 Are you aware of the potential biological effects of ionising YES NO NOT SURE
" | radiation on staffs and patients? 213 (96.4) 5(2.3) 3(1.4)
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in the clinic (n=179/81.0%); experienced difficulties in under-
standing certain radiation physics principles and applying
them after being taught (n=107/48.5%); and that there was
an unavailability of radiation physics/protection resources

to aid application (n=117/52.9%). Just of half agreed there
was s poor supervision/guidance for students by practicing
radiographers who ought to ensure that students apply
their preclinical knowledge (n=114/51.5%); they often expe-

Table 3. Extent to which undergraduate radiography students/participants were able to apply radiation physics principles in clinical prac-

tice (n=221)
Negative Positive
Variables Responses Undecided Responses
(SD & D) (%) (SA &A)
(%) (%)
| apply my knowledge of radiation physics in selection of exposure fac-
tors during clinical training 2009.1 14(6.3) 187(84.6)
| apply the ALARA principles of radiation safety during all examination
protocols and procedures in the clinic 10(4.5) 6(@2.7) 205(92.7)
| cgn calculate.the absorbed radiation dose | receive over a period of 127 (57.5) 45 (20.4) 49 (22.1)
going for postings
My knowledge of radiation physics helps me to accurately justify the
use of grid mechanism while considering patient habitus 19(8.6) 20(9.0) 199(50.0)
| stand at a safe dlstan.ce from.the patient during every radiation 13(5.9) 9. (4.1 203 (91.8)
exposure undertaken in the clinic
| co.mmunlcat(.e the importance of immobility and compliance to my 11(5.0) 7(3.2) 157 (71.1)
patient to avoid repeats
The majqr cause.of repeat | experlehceq in the clinic re§ults from 35 (15.8) 29 (13.1) 157 (71.1)
poor patient-radiographer communication/poor compliance
My knowlgdge of radiation physics is limited only to X-ray (conven- 115 (52.0) 30 (13.6) 76 (34.4)
tional radiography)

SD = strongly disagree, D = disagree, U = undecided, A = agree, SA = strongly agree

Table 4. Barriers faced by the participant undergraduate radiography students/ in applying radiation physics knowledge during their clini-

cal training (n=221)

Negative Positive
Variables Responses Undecided Responses
(SD & D) (%) (SA &A)
(%) (%)
| have no.interest in radia.tion. physics because | perceive it as a hard 142 (64.3) 36 (16.3) 43(19.5)
course with abstract applications
| exp.erienc.e a yvi;le gap bgtween what's been taught in class and what is 94 (42.6) 37(16.7) 90 (40.7)
applicable in clinical postings
I avplq clinical postings because of fear of the biological effects of 187 (84.6) 16(7.2) 18(8.2)
radiation to my health
I.have limited cllrncal po;tllng experiences because of over popula- 27 (12.3) 15 (6.8) 179 (81.0)
tion of students in the clinic
| egpgrlence dIffICU|t.IeS in understand'lng certain radiation physics 76 (34.4) 38 (17.2) 107 (48.5)
principles and applying them after being taught
There |s.una.v.a|Iab|I|ty of radiation physics/protection resources to 66 (29.8) 38 (17.2) 117 (52.9)
aid applicability
There's poor supervision/guidance for students by practicing radi-
ographers who ought to ensure that students apply their pre-clinical 73(33.1) 34 (15.4) 114 (51.5)
knowledge of radiation
| oftgn expgrlence faulty/non-functional equipment during clinical 75 (33.9) 33 (14.9) 113(51.2)
postings shifts
Therg arg limited oppo.rtur'ntles fpr students to aslf q'uestlons., seek 76 (34.3) 34 (15.4) 111 (50.3)
clarification or engage in discussion related to radiation physics

SD = strongly disagree, D = disagree, U = undecided, A = agree, SA = strongly agree
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Table 5. Methods for improving the integration of radiation physics knowledge in clinical postings (n=221)

Which of following measures do you believe will further advance the ap- YES NO NOT SURE

plication of radiation physics among clinical students? n (%) n (%) n (%)
I have no interest in radiation physics because | perceive it as a hard course

1. with abstract applications 199(30.0) 21(9.5) 1(0.5)
| experience a wide gap between what's been taught in class and what is

2. applicable in clinical postings 154(69.7) 66(29.9) 1(0.5)

3. I aymd clinical postings because of fear of the biological effects of radi- 210 (95.0) 10 (4.5) 1(0.5)
ation to my health

4 | have I|m|te.d cllnlcgl postlng experiences because of over population 211 (95.5) 8(3.6) 2(0.9)
of students in the clinic
| experience difficulties in understanding certain radiation physics prin-

> ciples and applying them after being taught 206 (33.2) 1369 2(0.9)

6. Ther.e is .u.navallablllty of radiation physics/protection resources to aid 210 (95.0) 10 (4.5) 1(0.5)
applicability

rience faulty/non-functional equipment during clinical post-
ings shifts (n=113/51.2%); and was limited opportunities for
students to ask questions, seek clarification or engage in
discussion related to radiation physics (n=111/50.3%).

Table 5 demonstrates recommendations for improving the
integration of radiation physics knowledge in clinical post-
ings in frequencies and percentages. The results were as
follows. Development of a dedicated/achievable radiation
physics curriculum with unlimited access to updated text-
books and reference materials (n=199/90.0%); increase in
the duration of radiation physics education in pre-clinical
classes (n=154/69.7%), employment of radiation physics ex-
perts to handle students in radiation physics courses (the-
ory and practical) (n=210/95.10%); provision of hands-on
practical trainings in applying radiation physics during clini-
cal postings (n=211/95.5%); incorporate interactive learning
methods, such as simulations or virtual reality especially to
cushion effects of overpopulation currently experienced
(n=206/93.2%); and encourage collaboration between radi-
ation physicists, clinical trainers and clinical students during
clinical trainings (n=210/95.0%).

DISCUSSION

In the evaluation of the extent to which clinical radiography
students were thoroughly taught prior to their clinical train-
ing, it was revealed from the results that majority (81.4%)
responded in the affirmative. Over two third (68.3%) stated
that they understood what they were being taught in radi-
ation physics and performed well when assessed on what
they have learnt. AlImost three quarters (74.7%) confirmed
they had acquired sufficient knowledge during clinical train-
ing to produce the necessary skill they need for their clinical
training. This result is in keeping with that of Tejinder et all
where the majority of the students in their study possessed
variable levels of prior knowledge of the core Einsteinian
concepts.

In our study the participants use of this acquired knowledge
in the treatment of diseases and the potential biological ef-
fects of ionizing radiation on staffs and patients was also rat-
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ed high among the students: 76.9% and 96.4%, respectively.
This significantly is in contrast with the study carried out by
Rego et al" on the effects of radiation on different organs
or living beings, where the awareness among the students
did not display a strong opinion, with average scores lying
between 3.1 and 3.6 against a ten-point scale.

The result on the application of the acquired knowledge
of radiation physical during clinical training revealed that
majority of the participants did apply this knowledge in a
variety of ways like, in the selection of exposure factors, in
employing the ALARA principle for radiation safety of them-
selves and the patient, and in communicating with or posi-
tioning a patient during examinations to avoid repeat cases.
The maijority affirmed that their application of this acquired
knowledge cuts across all the various modalities in medical
imaging and not limited to just conventional X-ray imaging.

Our findings highlighted the challenges faced by radiog-
raphy students in applying their knowledge of radiation
physics during clinical rotations. Despite reporting that
they were thoroughly taught the basic principles of radia-
tion physics, radiobiology, and radiation protection during
pre-clinical training, the majority struggled to calculate ab-
sorbed radiation doses and experienced difficulties in un-
derstanding and applying certain radiation physics princi-
ples. Calculating absorbed radiation doses is a critical skill
for radiographers, as it directly impacts patient safety and
radiation protection. This finding suggests that the students
in our may not be receiving sufficient clinical practical ex-
perience or feedback on how absorbed radiation doses are
monitored and calculated.

These results are consistent with previous research that
identified gaps in the application of theoretical knowledge
in clinical settings."" The findings also support the notion
that clinical training experiences play a crucial role in de-
veloping students' competence in applying radiation phys-
ics principles.'2 QOur findings are in keeping with Rego et
al® as they reported average scores between 3.2 and 3.5
against a ten-point scale showed that the students cannot
measure the difference between doses delivered in diag-
nostic examinations and doses delivered in therapy.
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The major barriers in the application of their acquired
knowledge during clinical postings was over-crowding of
procedure rooms during clinical rotations, unavailability of
radiation physics/protection resources, poor supervision/
guidance by their superiors in the clinic, and poor/lack of in-
teractive sessions between students and their clinical super-
visors. Overcrowding in clinics can limit students' opportu-
nities to engage in hands-on learning, observe procedures,
and develop their skills in a real-world setting. This finding
raises questions about the capacity of the teaching hospi-
tal in our study to accommodate clinical students, as well
as the effectiveness of the clinical education programme in
providing students with meaningful learning experiences.
Lack of resources can limit students' opportunities to en-
gage in self-directed learning, practice problem-solving, and
develop their critical thinking skills. Also, lack of supervision
can limit students' opportunities to develop their skills, re-
ceive feedback, and learn from experienced professionals
and faulty or non-functional equipment can limit students'
ability to practice procedures, develop their critical thinking
skills, and learn from hands-on experiences.

This result contrasts with the study conducted by Young et
al"® where most radiography students reported a positive
attitude towards clinical supervision (73.3%), although a sig-
nificant minority reported not being confident across survey
items related to the tasks required in supervising students
during their clinical rotations (ranging from 20.7% - 29.1%).

The participants in our study suggested that to increase
the application of their acquired knowledge during clinical
trainings include the following should be considered. Pro-
vision of hands-on practical trainings in applying radiation
physics during clinical postings; employ radiation physics
experts to handle students in radiation physics courses
(theory and practical) and to solve the issue of over-crowd-
ing during clinical rotations; incorporating interactive learn-
ing methods, such as simulations or virtual reality specially
to cushion effects of overpopulation currently experienced;
and encourage collaboration between radiation physicists,
clinical trainers and clinical students during clinical train-
ings. These suggestions are in keeping with those of Thea
et al"¥ because graduating nursing students reported that
they have low competence in communication, leadership
and delegation skills, which may be due to lack of sufficient
opportunities to practice communication/leadership skills
such as delegation and supervision during clinical rotations.
A near-peer clinical supervision model was done and the
result of this study by whom? on twenty-seven first-year
(69.2%) and 43 third-year (46.7%) students who completed
the questionnaire noted positive experience and would rec-
ommend it to other students, Third-year students report-
ed gaining confidence, teaching, delegation and leadership
skills.

LIMITATIONS

Some of the limitations of study include sample size as
the findings were limited to just clinical radiography stu-
dents in UNEC, potentially impacting the generalisability

of the results. Time constraints were a limitation as the
overbearing academic workload did does not balance with
time required for learning and project research work. The
abnormally short academic session posed limitations in
our research work.

RECOMMENDATIONS

The findings of this study have significant implications for
radiography education and practice. Firstly, the study high-
lights the need for radiography programmes to provide
students with more opportunities to practice and apply
radiation physics principles in clinical settings. This can be
achieved by increasing the number of clinical posting hours,
providing students with access to simulation software or
virtual reality environments, and encouraging instructors
to use more interactive and immersive teaching methods.
Secondly, the study emphasises the importance of provid-
ing students with timely and constructive feedback on their
understanding and application of radiation physics princi-
ples. Instructors and programme administrators should
strive to create a supportive learning environment that en-
courages students to ask questions, seek clarification, and
engage in discussions related to radiation physics. Finally,
the study highlights the need for radiography programmes
to address the resource gaps and equipment issues that
can limit students' opportunities to develop their technical
skills. Programme administrators and clinic administrators
should work together to ensure that students have access
to functional equipment and resources that support their
learning and development.

CONCLUSION

Incorporating radiation physics knowledge into clinical rota-
tions for clinical radiography students holds great potential
for enhancing their understanding and practical applica-
tion of this crucial aspect of their profession. By following
the recommended strategies, educators can create a more
comprehensive and effective learning experience. While
there are limitations to the study, such as sample size and
external factors, the positive impact on students' ability to
apply radiation physics in clinical settings suggests that this
approach has significant educational value.
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