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Analysis of the learning effects in education of a diagnostic chest image interpretation assistance
based on learning by digital transformation (DX)
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[Abstract]

We introduced on-campus training to improve image interpretation assistance skills in an educational institutions for
radiological technologists. The practical training was a hybrid type training with online and face-to-face. In the online
practice, each student learned with the image interpretation learning system using chest X-ray images. In addition, the
face-to-face practice included presentations and question-and-answer sessions by each student. In this study, we analyzed
the score of the image interpretation examination, the number of questions learned, and the student questionnaire. The
introduction of the chest image interpretation learning system led to the utilization of the merits of DX and active learn-
ing. The presentation and question-and-answer session made it possible to compensate for the weaknesses of the chest

image interpretation learning system alone, and the learning effect of the flipped classroom was also obtained.
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Table 1 Average number of questions learned and average score of questionnaire results that classified
by score class (Survey items O~@®)
Average
Score class Number of numbfer of Survey item ©) Survey item () Survey item ©)
people questions
learned
1 (60-56) 73 1400.8 8.78 8.79 8.12
2 (55-51) 26 1318.2 8.69 8.65 8.58
3 (50-35) 11 984.6 8.91 9.00 8.00
All 110 1339.7 8.77 8.78 8.22
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Table 2 Number and ratio of respondents to the questionnaire results classified by score class (Survey item @)

Score class a. Confidence b. Interest c. Ability d. Consciousness & C(::;is:lgil::iess f. Interest g. Interest
(image interpretation) (image interpretation) (image interpretation) (clinical site) technologist) (chest) (image)
1(60-56) 30 (41.1%) 58 (79.5%) 46 (63.0%) 36 (49.3%) 34 (46.6%) 27 (37.0%) A7 (64.4%)
2 (55-51) 7 (26.9%) 16 (61.5%) 14 (53.8%) 10 (38.5%) 12 (46.2%) 6 (23.1%) 12 (46.2%)
3 (50-35) 4 (36.4%) 11 (100.0%) 7 (63.6%) 2 (18.2%) 5 (45.5%) 3(27.3%) 7 (63.6%)
All 41 (37.3%) 85 (77.3%) 67 (60.9%) 48 (43.6%) 51 (46.4%) 36 (32.7%) 66 (60.0%)
Score class h. Co&sn?:el;sness - ?zﬁf:;:;il:ss " Ee:icsl:::em elfﬁ;l:;;:it 1. None Others Total
condition) (image interpretation)
1 (60-56) 43 (58.9%) 13 (17.8%) 28 (38.4%) 2 (2.7%) 0 (0.0%) 0 (0.0%) 364
2 (55-51) 11 (42.3%) 1(3.8%) 13 (50.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 102
3 (50-35) 6 (54.5%) 1(9.1%) 8 (72.7%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 54
All 60 (54.5%) 15 (13.6%) 49 (44.5%) 2 (1.8%) 0 (0.0%) 0 (0.0%) 520
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Table 3 Advantages and disadvantages of this online learning system (Survey items ®, ®)

Survey item ® Number of Survey item ® Number of
Advantages people Disadvantages people

a. Favorite time zone 94 a. Unable to ask questions 50
b. Free time 76 b. Troublesome login 35
c. My own pace 96 c. Unmotivated 13
d. High learning effect 42 d. Low learning effect 3
e. Fun learning 59 e. Learning alone 35
f. Large number of cases 51 f. Learning results do not remain 18
g. Large number of images 71 g. Harder to study than books 2
h. Easier to study than books 71 h. None 20
i. Learning under the Internet environment 47 i. Other 3
J None 0 Total 179
k. Other 0
Total 607

Table 4 Free descriptions of the advantages and the disadvantages of performing image interpretation in
practical training rather than in classroom lectures (Survey item @)

Advantages

Factor 1 (practical training)

- Because of the practical training, my motivation improved.

- It is easy to learn because | actually interpret chest images myself as the practical training.

- | was able to work on my own initiative.
- | was able to think for myself.

- | was able to make an effort to understand more in the practical training than in the lectures, which led to improvement in my ability

to interpret images.

Factor 2 (chest image interpretation learning system)

- | was able to repeat and learn many times, and | was able to learn enough.

- | was able to learn at my own pace until | was satisfied.

- | was able to study at my preferred time.

- | was able to read many cases and images, and | was able to learn while being conscious of the actual clinical site.
- Using the image interpretation software improved my awareness of leanning rather than classroom lectures.

Factor 3 (presentations and question-and-answer sessions)

- | felt that summarizing the cases in a report would enhance my understanding of the cases.
- By creating reports for presentation, | was able to output, and | was able to establish knowledge. Also, my understanding has

improved.

- It was easy for me to ask questions to the teacher because the presentation time was limited to the small number of people.
- Because of the small number of people, we were able to discuss image interpretation within the group, which led to the

consolidation of memory.

Disadvantages

Factor 1 (chest image interpretation learning system)
- | was not able to ask questions while | was studying.
- Less opportunities to study with others.

- | was not able to know the status of other students’ efforts (study times, performances, etc.).

16 (128) & HABHBEHHM 2 2024, vol.71 no.857
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