Survey of the relationship between radiological
technology students’ modalities of interest and
their level of understanding of technical terms
-Questionnaire survey of RT students-
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[Abstract]

Purpose. This study aimed to investigate the relationship between students’ modalities of interest in clinical practical
training during radiological technologist education and their degree of learning for those modalities. Methods. The target
is 2019 fourth-year students of Suzuka University of Medical Science. The same questionnaire survey was administered
to participating students before and after clinical training. In the first part of the questionnaire, students ranked the
modalities of radiological technologists’ duties by their level of interest. The second part of the questionnaire assessed
their learning level for each modality. In this study, the technical term for each modality was presented individually,
and participants’ level of understanding of these technical terms was defined as the learning level for that modality.
Results. The modalities of the radiological technologists’ work in which students were most interested were general
radiography, computed tomography, and magnetic resonance. The interest in these modalities did not change between
before and after clinical training. Students’ learning levels were particularly high in the modalities of interest. Conclusion.
We investigated changes in students’ interest in modalities attributable to clinical practical training during radiological
technologist education and identified the relevance of the degree of learning for those modalities. We aim to use these
data to inform educational improvements.
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May to August, and are offered clinical train-

1. Introduction

ing at a local hospital. Every year, all fourth-

In Japan, universities that train radiological
technologists provide fourth-year education.
In the Department of Radiological Technol-
ogy at Suzuka University of Health Sciences,
all specialized subjects related to radiological
technologists’ clinical practice are acquired by
the end of the third year, and students then
advance to the fourth year. During the fourth
year, students return to their hometown from
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year students choose specialized subjects to
guide their clinical practice. We were inter-
ested in students’ perceptions relating to three
specific points. First, we assessed students’
interest in modalities involved in the practice
of a radiological technologist during clinical
practice after covering all specialized subjects
in on-campus training. Second, we evaluated
whether students” modalities of interest had
changed after they received clinical education
from radiological technologists during their
clinical training. Third, we investigated wheth-
er students’ learning levels differed between
modalities of interest and those in which they
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were not interested. We thought that as clini-
cal training offers opportunity to understand
the importance of clinical work that cannot
be experienced through on-campus training”
there may be differences in students’ modali-
ties of interest between before and after clini-
cal training. Clarifying these three points will
build understanding of students’ modalities of
interest and weak parts of learning, which can
be used to guide student education. Therefore,
the purpose of this study was to investigate the
relationship between students’ modalities of
interest in clinical practical training and their
degree of learning for those modalities.

2. Materials and Methods

2-1. Targets

The present questionnaire survey targeted
2019 fourth-year students at Suzuka University
of Health Sciences, Department of Radiological
Technology Science (100 students: 69 men, 31
women). The questionnaire survey was con-
ducted both before and after clinical training
(two times in total). The questionnaire was
completed via the campus portal system. All
personal information was anonymized and dis-
carded. Informed consent was obtained from
all participating students. In addition, this study
was approved by the Ethics Committee of the

Suzuka University of Medical Science.

2-2. Survey items

The same questionnaire survey was admin-
istered before and after clinical training. The
first part of the questionnaire asked participat-
ing students to rank each modality based on
their interest. The six modalities representing
radiological technologists’ practice presented
in the questionnaire were: general radiography
(GR), computed tomography (CT), magnetic
resonance (MR), nuclear medicine (NM), ra-
diotherapy, and angiography. Mammography
and X-ray TV inspections were included in
GR. The work of radiological technologists
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also involves ultrasound. However, ultrasound
was excluded from the present survey because
there were many facilities where radiological
technologists did not perform ultrasound. We
also investigated the reason students’ chose
their first-ranked modality using free descrip-
tion.

The second part of the survey covered stu-
dents’ learning level in relation to each modal-
ity. In this study, the technical term for each
modality was presented individually, and stu-
dents’ level of understanding of these technical
terms was used to define their learning level
for that modality. To extract the terminology of
each modality, we first set the difficulty level of
explaining the terminology of each modality in
three levels: easy, normal, and difficult. Of the
three difficulty levels, in this study, we adopted
technical terms extracted as “normal” as ques-
tionnaire material. For each technical term,
students who could explain that term chose
“A”, students who knew the term but could not
explain it chose “B”, and students who did not
know the term chose “C". The technical terms
presented by each modality are shown in Table
1. The terminology was determined through
consultation with faculty members in each spe-
cialized field, and technical terms with roughly

the same level of difficulty were extracted.

2-3. Data processing

The modalities of interest were scored based
on students’ ranking. The scores for each mo-
dality are shown in Table 2. The score for each
modality was calculated as the total score rate
(%) of each modality by the following equation
(D.

Total score rate for each modality (%) =
Total score for each modality

1 1
Total score for all modalities 00 )

This total score rate was compared among
modalities and for each modality before and
after clinical training. Based on the learning
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Table 1 Technical terms presented for each modality

)%

-4

modality

general radiography computed tomography nuclear magnetic  nuclear medicine

radiation therapy ~ angiography

(GR) (CTm resonance (NMR) (NM)
) . maximum intensity diffusion weighted  autoradiography tissue maximum ratio .
terminology Jacobi line o . seldinger
projection (MIP) image (DWI) (ARG) (TMR)
Table 2 Conversion of ranking to points
Rank 1st place 2nd place 3rd place 4th place 5th place 6th place
Score 6 point 5 point 4 point 3 point 2 point 1 point

level for each modality as recorded in the sur-
veys, the recognition level and level of under-
standing of technical term for each modality
were calculated using formulas (2) and (3).

A+ B
Recognition level (%) = 178+C> 100 2)

Understanding level (%) = A-l-;ﬁ x 100 (3)

The levels of recognition and understanding
for each modality were compared for each mo-
dality and any changes before and after clinical
training were evaluated. We also investigated
students’ free descriptions for the top three

modalities of interest.

2-4. Statistical analysis

The Pearson chi-square test was used for sta-
tistical analysis of significant differences from
the results of questionnaire surveys before
and after clinical training. Using this significant
difference test, the recognition level of techni-
cal term before and after clinical training was
compared. In addition, we compared the level
of understanding of technical term before and

after clinical training.

3. Results

3-1. Survey collection rate
The questionnaire response rate before clini-
cal training was 99% (69 men, 30 women), and

the response rate after clinical training was

97% (67 men, 30 women).

3-2. Modalities of interest ranking

Figure 1 shows the results of the total score
rate for each modality before and after clini-
cal training. The total score rates before clini-
cal training were 20.7% for GR, 21.9% for CT,
21.6% for MR, 11.9% for NM, 15.6% for radio-
therapy, and 8.4% for angiography. The total
score rates after clinical training were 16.5% for
GR, 1.3% for CT, 20.5% for MR, 12.7% for NM,
16.2% for radiotherapy, and 12.8% for angiog-
raphy. The top three modalities of interest for
students both before and after clinical practice
were CT, MR, and GR, in that order.

3-3. Learning level for each modality
Figure 2 shows the results for the recognition
level of technical term for each modality be-

fore and after clinical training. Before clinical

DOBefore clinical training

B After clinical training

Total score rate (%)

AN

GR cT MR NM  radiotherapy angiography
Each modality

Figure 1 Results of the total score rate for each
modality before and after clinical training

TR S € 35 (1051)

07



training, the recognition level of technical term
for each modality were 91.9% for GR, 100%
for CT, 100% for MR, 97.0% for NM, 97.0% for
radiotherapy, and 51.5% for angiography. After
clinical training, the recognition level for tech-
nical term for each modality were 97.9% for
GR, 100% for CT, 100% for MR, 97.0% for NM,
97.0% for radiotherapy, and 90.7% for angiog-
raphy. There was a significant difference in the
recognition level of GR before and after clini-
cal training ( £<0.05). In addition, there was a
significant difference in the recognition level of
angiography before and after clinical training
(p<0.00D).

Figure 3 shows the results for the level of
understanding of technical term for each mo-
dality before and after clinical training. Before
clinical training, the level of understanding of
technical term for each modality were 42.4%
for GR, 43.4% for CT, 34.3% for MR, 38.4% for
NM, 23.2% for radiotherapy, and 4.0% for angi-
ography. After clinical training, the level of un-
derstanding of technical term for each modality
improved to 83.5% for GR, 85.6% for CT, 83.5%
for MR, 47.4% for NM, 61.9% for radiotherapy,
and 49.5% for angiography. There was a sig-
nificant difference in the recognition level be-
fore and after clinical training of GR, CT, MR,
radiotherapy, and angiography (»<0.001).

3-4. Free description of reasons for first choice
of modality

For the top three modalities of interest, we
investigated the free descriptions of why stu-
dents’ ranked these as their first choice. Before
clinical training the free descriptions of stu-
dents who chose GR included comments such

s “I am interested in mammography” and “the
basics of radiological technologist work is GR.”
For CT, the comments included “main work of
radiation work” and “CT is a convenient and
important examination.” Comments relating
to MR included ‘T actually experienced MR
through on-campus training and deepened my
desire to be involved in MR in the future.” After
clinical training the descriptions of students
who chose GR included comments such as “I
felt that GR was a basic modality in the work
of radiological technologist and that it should
be learned first through clinical training.” For
CT, the comments included “there was enthu-
siasm taught by the person in charge of CT in
clinical practice” and “I was able to operate CT
during clinical training.” For MR, the comments
included T felt the fun of MR by listening to MR
imaging technicians about the imaging prin-

ciple.”

OBefore clinical training

B After clinical training

The recognition level (%)
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GR cT MR NM |ddlothempy angiography
Each modality

Figure 2 Comparison of recognition of technical
terms for each modality before and after
clinical training

The Pearson chi-square test was used for the significance test.
* 1 p<0.05, ™ : p<0.001
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Figure 3 Comparison of level of understanding of
technical terms for each modality before
and after clinical training

The Pearson chi-square test was used for the significance test.
*** p<0.001
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4. Discussion

In this study, we investigated changes in
students’ modalities of interest by clinical train-
ing education and the relationship between
interest and the degree of learning for that
modality. GR, CT, and MR were the modalities
of most interest to students who had acquired
all specialized subjects both before and after
their clinical training. First, before clinical train-
ing, participants mentioned that these three
modalities offered many opportunities to come
into contact with the devices used in these
modalities during the third-year of on-campus
training. In this way, students could get a
sense of actual clinical work by handling the
relevant devices. In addition, it was thought
that the students may have deepened their
knowledge and become interested by studying
the devices. GR was also popular with female
students interested in mammography. How-
ever, our university does not have the devices
used for the three modalities with the least
interest (NM, radiotherapy, and angiography).
Therefore, it is possible that students were not
interested in these modalities because they had
not handled the devices associated with these
modalities. In addition, few lectures are given
on angiography during on-campus education,
and there is no on-campus practical training.
As a result, angiography was not interesting
to students, and was scored the lowest of the
six modalities. Participatory training leads to
more improvement in learning motivation and
study compared with visit-type training, and
has been reported to be effective”. In addi-
tion, there are reports that participatory train-
ing also improves communication skills*”. We
think that some kind of participatory training
should be offered, even for modalities for
which universities do not have the necessary
equipment. The modalities of most interest to
students after clinical training were those in
which they had many opportunities to handle
the devices during clinical training and be in-

volved in performing these modalities. Numer-
ous clinical practice hospitals are able to per-
form imaging position or device operation in
these modalities, meaning that these modalities
were of most interest to students. In addition,
it is thought that the enthusiasm of the radio-
logical technologist instructor at the hospital
who was in charge of students during their
clinical training was also an influential fac-
tor. The enthusiasm of the instructor may also
increase satisfaction with clinical practice® .
Some students were interested in modalities
about which their instructors were enthusiastic.
In contrast, clinical training in modalities of
less interest to students tended to be those for
which visit-type training was offered. These
lower-level modalities were also taught with
enthusiasm from instructors in clinical practice,
but it is thought that students were more inter-
ested in participatory practice than in visit-type
practice. At present, clinical training is limited
to visit-type clinical training in some hospitals
in Japan”‘ However, participatory training is
being promoted in current clinical training'”.
There are many participatory clinical training
sessions in clinical training for other medical
occupations'”. The instructor’s leadership is
indispensable for participatory training. The
clinical training instructor needs to be able to
understand students” acquisition of specialized
knowledge and examine the content of the
training'?. Participatory practical training has
been promoted in all training modalities for ra-
diological technologists. For all modalities, in-
structors are expected to improve their teach-
ing skills and introduce participatory training,
mainly in communication skills education,
in both on-campus and clinical training. It is
thought that students’ motivation will increase
through such high-quality clinical training.
Next, we considered students’ learning level
for each modality. Before clinical practice, the
recognition of the technical term “Seldinger”
used in angiography was 51.5%, which was

the lowest value. Seldinger is a common term
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in the clinical setting; however, because of the
small number of lectures on angiography in
our university, this term was less familiar for
students. However, students’ learned about
Seldinger through clinical practice, and the
level of recognition of this term increased to
90.7% after clinical practice. Through clinical
training, the recognition level of this term has
increased significantly. Moreover, the recogni-
tion of the “Jacoby line”, which is a GR term,
also increased after clinical training (»<0.05).
However, the recognition level of the Jacoby
line before clinical training was 91.9%, and it
is considered that the students who did not
recognize it increased after learning the Ja-
coby line during clinical training. The techni-
cal term for other modalities had recognition
levels of 90% or more before and after clinical
training, which indicated that technical terms
with almost the same difficulty were selected.
However, students’ level of understanding of
technical term for all modalities was lower
than the recognition level. The level of under-
standing for technical terms increased through
clinical training, and there was a significant
increase in GR, CT, MR, radiography, and an-
giography (»<0.001). In particular, the under-
standing level for angiography before clinical
training was 4%, but improved to 49.5% after
clinical training. The level of understanding
of angiography-related technical term before
clinical training was extremely low, which may
also be attributable to the few angiography
lectures at our university. Therefore, we should
increase the number of lectures on angiogra-
phy and offer more opportunities for students
to study angiography. In addition, the knowl-
edge gained from pre-clinical training lacks
relevance to clinical training'. It is necessary
to educate the students so that the knowledge
gained from pre-clinical training can be related
to clinical training. The level of understanding
of autoradiography (ARG), which was used
as a terminology for NM examinations, was
38.4% before clinical training and 47.4% after
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clinical training (n.s.). This percentage increase
in understanding level was the lowest com-
pared with other modalities. The ARG method
is a quantitative test used for brain perfusion
single photon emission computed tomography
(SPECT). Many hospitals in Japan do not use
the ARG method of brain perfusion SPECT
in clinical training, meaning there would be
no opportunity to study the ARG method,
which may explain the low rate of increase
in understanding. In addition, the level of un-
derstanding after clinical training for the most
interesting modalities was 83.5% for GR, 85.6%
for CT, and 83.5% for MR. The percentage of
understanding level for these modalities was
higher than the understanding level of modali-
ties with less student interest. This suggests
that students’ were learned more about their
modalities of interest. Participatory training
may therefore contribute to more improvement
in learning motivation and studying compared
with visit-based training.

In addition, the terminology of each modality
used this time was examined and selected by
the teachers. However, it should be noted that
there is a possibility that the difficulty level of
the technical term of each modality is not uni-
fied. In this research, we set the degree of dif-
ficulty of each modality terminology to “easy”,
“normal”, and “difficult”, and adopted the term
corresponding to “normal”. In the next re-
search, we would like to consider a method of
selecting words that are more consistent than
this time.

In this questionnaire, we excluded ultra-
sonography. Currently in Japan, radiological
technologists and clinical laboratory technolo-
gists are technicians involved in ultrasound.
Ultrasound was excluded from the present
study because few hospitals in Japan have
radiological technologists performing ultra-
sound. However, ultrasound is one of the tasks
of radiological technologists. In the question-
naire survey planned for next year, we intend

to include ultrasound as an option. In addition,
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there were modalities for which good results
could not be obtained by extracting technical
terms. We aim to carefully examine the extrac-
tion of technical terms for the questionnaire
survey planned for next year.

Our study showed that the most interest-
ing modalities for students were GR, CT, and
MR. These modalities also had high levels of
learning. In hospitals in Japan, young radio-
logical technologists can play an active role
in any modality, and there is a need for multi-
utility radiological technologists that can re-
spond immediately, even if new equipment is
introduced. The current work of radiological
technologist continues to increase and become
more complex'”. In addition, with the ad-
vancement of medical care, the technology ex-
pected of health care worker such as radiologi-

1519 Therefore,

cal technologist is increasing
we want students to be interested in all mo-
dalities and study all modalities without bias.
This means on-campus training and clinical
training should include participatory training
for all modalities. It is hoped that students’ in-
terest and willingness to learn will be increased
by such changes. We want to contribute to
the development of high-quality radiological
technologists required by hospitals. Therefore,
we plan to use this data to inform educational
improvements.

As a future research topic, this study does
not compare the results of the questionnaire
with the student’s basic academic ability. In the
future, we would like to evaluate the relation-
ship between the results of this questionnaire
and basic academic ability. The results of this
study are limited to students of Suzuka Univer-
sity of Medical Science. Since different schools
have different teaching methods, the same
research may produce different results at other
schools. In the future, we would like to con-
duct research on student education that goes
beyond the boundaries of schools through
joint research with other schools.

)%

-4

5. Conclusion

The purpose of this study was to investigate
the relationship between students’” modalities
of interest in clinical training and their level
of learning for those modalities. Modalities of
most interest to students were GR, CT, and
MR, and the level of learning for these modali-
ties was particularly high. We will improve
our education program based on the results of
the present questionnaire to contribute to the
training of high-quality radiological technolo-
gists.
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