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Background: In general, it is difficult to objectively evaluate the results of an educational program. The
semantic differential (SeD) technique, a methodology used to measure the connotative meaning of objects,
words, and concepts, can, however, be applied to the evaluation of students’ attitudes. In this study, we aimed
to achieve an objective evaluation of the effects of radiological technology education. We therefore investi-
gated the attitude of radiological students using the SeD technique. We focused on X-ray examinations in the
field of radiological technology science. Methods: Bipolar adjective scales were used for the SeD question-
naire. To create the questionnaire, appropriate adjectives were selected from past reports of X-ray examina-
tion practice. The participants were 32 senior students at Hokkaido University at the Division of Radiological
Technology at the School of Medicine’s Department of Health Sciences. All the participants completed the
questionnaire. The study was conducted in early June 2012. Attitudes toward X-ray examination were identi-
fied using a factor analysis of 11 adjectives. Results: The factor analysis revealed the following three attitudes:
feelings of expectation, responsibility, and resistance. Knowledge regarding the attitudes that students have
toward X-ray examination will prove useful for evaluating the effects of educational intervention. In this
study, a sampling bias may have occurred due to the small sample size; however, no other biases were

Key words: radiological technology education, semantic differential method, factor analysis, X-ray
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Table 1  Factor loading

Factorl Factor2 Factor3 Communality MSA

1 realistic : capability —-0.892 0.0165 0.183 0.829 0.645

2 specific : general 0.765 0.417 0.0368 0.760 0.826

3 difficult : easy 0.703 0.423 0.238 0.729 0.831

4 unstable : stable 0.640 0.0970 0.340 0.535 0.791

5 monotonic : variety -0.221 —0.876 -0.0697 0.822 0.765

6 failed : successful 0.394 0.658 0.208 0.631 0.899

7 unskillful : skillful -0.0264 0.610 -0.125 0.388 0.572

8 unnecessary : necessary 0.135 0.552 0.205 0.365 0.703

9 dislike : like -0.182 0.0124 0.779 0.640 0.549

10 rejection : acceptance 0.132 0.272 0.713 0.601 0.739
11 abnormal : normal 0.255 —0.0464 0.613 0.443 0.708

Contribution ratio (%) 23.8 21.1 16.4 61.3

MSA: measurement of sampling adequacy

Table 2 Analysis of variance for A, B, and C patterns in the questionnaires for each factor
A (meantSD) B (meanxSD) C (mean£SD) P
Factorl —-0.06410.271 —-0.289+0.297 0.36540.297 0.300
Factor2 —-0.102+0.274 —0.15940.301 0.037£0.301 0.807
Factor3 —0.357£0.253 0.077£0.277 0.351£0.277 0.176

SD: standard deviation

Table 3 Analysis of variance for factor score of X-ray examination, computed tomography, magnetic resonance
imaging for each factor
X-ray examination Computed tomography Magnetic resonance imaging p
(mean£SD) (mean£SD) (mean£SD)
Factorl 0.000£+0.267 —1.713+0.267 —2.592+0.267 <0.001"
Factor2 0.000£0.309 -1.563£0.309 —2.23540.309 <0.001"
Factor3 0.000£0.271 —-1.036+0.271 —-0.403£0.271 0.002°

SD: standard deviation

2-2 (SFEMMEREXUMERORR

50 DIEHEFNRT % T 2 7 MWV FER 723 /889 — >
OGN BT 5 R F-15 5039 il & A AR 7 % 1
BIZ/R$ (Table 2). =20/%% — 2BV TH BT
T EEVPEDSNT (G 1 KT p=0.300, %52 K+
p=0.807, % 3 [AF p=0.176), XMDMFIZ & B 1E
MR TE ol LzdoT, A THWZEM
MIZBWT, HEEOZRMA LRI IR Sz 5
ST TR B e o Tz &I L7

W CERIAZ W CT BL O MRI Ot &% AL L 72
FERIZOWT, 1R 32 LOR T 0TI ME & IR
#HEWNT-ZT LR Y (Table 3). HIENREZE 2 7205 F
IZBWT, FNENORF TEEREIIIRE Z2EN
E7rofz. Lo, X#SREoORTFENEHEEE L7
Y, CTBXUMRI 28R E L& TN
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K F 1% B OFIHEICH B AEDRO 5 (p<0.05), VT
NL~AF 2R L ThB 2 edbnrd. £44ED
X W B LU CT, MRIDES ) 741281 5 HT1%
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Figure Plot of factor scores with X-ray examination, computed tomography, and magnetic resonance imaging.
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