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Introduction: The importance of clinical skills

training in traditional Korean medicine education is increasingly

emphasized. Since the clinical skills tests are high-stakes tests that determine success in national licensing exams,
it is essential to develop reliable multifaceted analysis methods for clinical skills tests in actual education settings.
In this study, we applied the multifaceted validity evaluation methods to the evaluation results of the cardiopulmonary
resuscitation module to confirm the applicability and effectiveness of the methods.

Methods: In this study, we used internal consistency, factor analysis, generalizability theory G-study and D-study,
ANOVA, Kendall's tau, descriptive statistics, and other statistical methods to analyze the multidimensional validity
of a cardiopulmonary resuscitation test in clinical education settings over the past three years.

Results: The factor analysis and internal consistency analysis showed that the evaluation rubric had an unstable
structure and low concordance. The G-study showed that the error of the clinical skills assessment was large due
to the evaluator and unexpected errors. The D-study showed that the variance error of the evaluator should be
significantly reduced to validate the evaluation. The ANOVA and Kendall's tau confirmed that evaluator heterogeneity

was a problem.
Discussion and Conclusion: Clinical skills tests

should be continuously evaluated and managed for validity in two

steps of pre-production and actual implementation. This study has presented specific methods for analyzing the

validity of clinical skills training and testing

in actual education settings. This study would contribute to the

foundation for competency-based evidence-based education in practical clinical training.
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Table 1. Description and scale reliability statistics of CPR examination in year 2019, 2020 and 2021

Year Group n items Cronbach'se¢ Mean Std.Dev. Median Variance skewness kurtosis Min. Max.
2019 47 16 0.646 17.362  2.566 90.000 164.593 -0.615 -0.607 55 100
1 6 16 81.667  11.690 82.500 136.667 0.245 0.959 65 100
2 6 16 75.833  16.558  77.500  274.167 0.128 -0.665 55 100
3 6 16 87.500  13.693 90.000 187.500 -0.876 -0.048 65 100
4 6 16 97.500  4.183 100.000 17.500 -1.537 1.429 90 100
5 6 16 90.833  12.007  95.000 144.167 -1.201 0.847 70 100
6 6 16 96.667  6.055 100.000  36.667 -1.952 3.657 85 100
7 6 16 81.667 12910  77.500 166.667 0.705 -1.623 70 100
8 5 16 82.000  7.583 80.000 57.500 0.315 -3.081 75 90
2020 49 16 0.457 15.667 1.589 95.000 63.223 -1.104 0.188 70 100
1 6 16 95.000  6.325 97.500 40.000 -0.889 -0.781 85 100
2 6 16 90.833 8.612 90.000 74.167 -0.026 -2.367 80 100
3 6 16 88.333  10.328  90.000 106.667 -1.172 1.970 70 100
4 6 16 90.000  7.746 90.000 60.000 0.000 -1.875 80 100
5 6 16 96.667  6.055 100.000  36.667 -1.952 3.657 85 100
6 6 16 97.500  6.124 100.000  37.500 -2.449 6.000 85 100
7 6 16 92.500 8216 95.000 67.500 -0.811 -1.029 80 100
8 7 16 94286  8.864 95.000 78.571 -2.215 5.299 75 100
2021 41 14 0.545 13.500 1.569 94.100 83.106 -0.973 0.542 65 100
1 6 14 90.200  7.101 91.150 50.428 0.086 -1.541 82 100
2 6 14 99.017  2.409 100.000 5.802 -2.449 6.000 94 100
3 6 14 99.017  2.409 100.000 5.802 -2.449 6.000 94 100
4 6 14 91.183  10.343 94.100 106.970 -0.492 -1.928 77 100
5 6 14 88217  6.427 88.200 41.302 -1.358 2.467 77 94
6 6 14 87267  10.777 88.250 116.135 -0.517 -0.596 71 100
7 5 14 82.340  10.176 88.200 103.548 -1.932 3.701 65 88

6 http/dx.doi.org/10.13048/jkm.24001
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Table 2. Item reliability statistics of CPR examination rubric in year 2019, 2020 and 2021

2019 2020 2021
item

Mean D cl(:rerr:larteif)tn if decfeted Mean — SD CI(t)irrIell;fis(:n if detlleted Mean D cgfrr;;iztn if decfeted
1 0979 0.146 0.140 0.644 1.000  0.000 - - 0.976  0.156 0.056 0.549
2 0979 0.146 0.140 0.644 0.980 0.143 0.063 0.456 0951 0.218 0.322 0.509
3 0979 0.146 0.140 0.644 0.980 0.143 0.063 0.456 0.927 0264 0.381 0.490
4 0745 0441 0.190 0.641 0.857 0.354 0.142 0.443 0.976 0.156 0.056 0.549
5 0979 0.146 0.319 0.635 1.000  0.000 - - 1.000  0.000 - -
6 0979 0.146 -0.094 0.655 0.959  0.200 -0.106 0.484 0.927 0264 0.243 0.519
7 0.809 0.449 0.368 0.613 0.837 0373 0.133 0.447 0.780 0.419 0.382 0.471
8 1681 0.515 0.507 0.585 1.898  0.306 0.172 0.435 1.707  0.461 0.499 0.422
9 0830 0433 0.298 0.625 0918 0.277 0.359 0.390 0.902  0.300 0.317 0.500
10 1213 0907 0.414 0.621 1.673  0.658 0.356 0.351 0.976 0.156 0.056 0.549
11 0957 0204 0.161 0.642 0.959  0.200 0.233 0.429 1.683 0471 0.308 0.498
12 1.000 0.209 0.000 0.653 1.000  0.000 - - 0.927 0.264 0.047 0.557
13 1.809 0.449 0.260 0.630 1.898  0.421 -0.007 0.498 1.000  0.000 - -
14 0957 0204 0.118 0.645 0939 0.242 0.359 0.398 1.780 0.419 -0.056 0.608
15 0936 0247 0.257 0.634 0.939 0.242 0.064 0.459
16 1532 0.654 0.656 0.539 1.816 0391 0.323 0.382

Table 3. Model fit measures of factor analysis using CPR rubric items in year 2019, 2020 and 2021

Year RMSEA TLI x* df p-value
2019 0.583 -0.047 987.208 1275.969 75 <.001
2020 0.487 -0.055 559.066 808.143 64 <.001
2021 0.136 0.358 -83.077 76.606 43 0.001

RMSEA, Root Mean Square Error of Approximation; Tucker-Lewis Index, TLI; Bayesian information criterion, BIC.

http://dx.doi.org/10.13048//km.24001 7
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2uo] Wste] TS 2 AL FAT 4+ 9w, ol
EAFA e 22 o3t GFo] Ak Aoz
sAds 4= 9t

oHg4 I CPR 714189 el ot
D-study= 20200 A9t A|SY =]} 0 H(Table 6),
W) Fe) AU S el W7t
AE E5 QAJBAS Yo A 4 9 9
HIS7Rs e AlR(Ep?)2t & AG(0)E 25t
o =9 WE PG 2L TR Al
EFFEHE(GEE A 0.7 o)) 2AE Ssiie 3
7Rte] e ARl 4ol A 22802 SHl of4)
Zlelor e, ok BRI 9 24
ZolAL} BAY] FAHE S ofof Akt A

Table 4. Factor loading of CPR rubric items in year 2019, 2020 and 2021

2019 2020 2021
Factor . . Factor .
Uniqueness Uniqueness Uniqueness
1 2 3 1 2 1 2

1 0.994 0.002 0.990 0.997
2 0.994 0.002 0.997 0.005 0.935 0.121
3 0.994 0.002 0.997 0.005 0.821 0.309
4 0.451 0.725 0.985 0.946
5 0.426 0.815 - - - - -

6 0.927 0.131 0.995 0.308 0.892
7 0.546 0.649 0.997 0.926 0.134
8 0.714 0.419 0.990 0.542 0.669
9 0.348 -0.464 0.663 0.967 0.065 0.364 0.839
10 0.503 0.740 0.725 0.467 0.952
11 0.951 0.997 0.460 0.779
12 -0.599 0.627 - - 0.386 0.839
13 0.633 0.342 0.458 0.992 - - -
14 0.688 0.507 0.602 0.637 0.995
15 0.950 0.918

16 0.917 0.159 0.304 0.893
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28 B AR P4 47 A% e B 2Y )
= 9n3ith 7HA7F 5, 69, 8¥, 9 B7EARRL, 41 HIEATE
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5. CPR T/t 230 ¥&2 jxl= L9 Aolg B,
oA AAGE YRS RsE BAONA AAIRE = Al A 3 F7Ee] 2 CPR $H9 REE
H(facet)'d QA5 ZgE S/4Jo] 7oA gt SIAETHY} gk AAJsto] RAREA A g

7] Sfstel, @718 AY Ak 9 B7ERe] mE

CPR %7} 549 Holg LAtk
AelEe] WE CPR $79] o) Ho]S Sl

3 AT}, F(2,134) FH 4.8572 59J3191.0H(p=0.009),
ASBA Azt 201983 202049 £ Alolo] &
OJ3k(p=0.008) ZfolE I & Ut H7EAL|

£ CPR 349 ROIgt Aol5 Rl A3, F(S,
128) ZH2 6.4112 951 2H(p<0.001), 39 B

AH A= ¥ H7HRo| B2 2jo]7k CPR H7HHS
ZRAAA Tldthe e I & AT
(Figure 1). 574 9%(20204) 2 B7ERKoW %7}
A 5)olA B7h A Bavh nEQog 94

St oleigt Ak HAR B A
S FsE ol2oAe] & xRl

o2 o

-

Table 5. Analysis results of G-study in year 2019, 2020 and 2021
Year Effect of (EEEZZm T of ngare ofl\;[:izre CZE}I)?)I:;t
2019 p 40 2843703.645 2214042.579 55351.064 -3489.952
r 3 651972.027 22310.961 7436.987 -1509.119
pr 120 11183319.360 8317304.754 69310.873 69310.873
Total 163 10553658.294
2020 p 48 60633.713 45420.887 946.268 71.335
r 3 15293.153 80.327 26.776 -12.942
pr 144 155887.719 95173.679 660.928 660.928
Total 195 140674.893
2021 p 46 189166927.415 152602872.108 3317453.741 -179236.126
R 3 37879212.951 1315157.643 438385.881 -76510.901
Pr 138 747229042.693 556746957.635 4034398.244 4034398.244
Total 187 710664987.385
Table 6. Analysis results of D-study in year 2020
Size of facets Variance components Coefficients
student rater oX(1) 0%(0) o¥(4) Ep? [0}
1 4 71.335 165.232 165.232 0.30 0.30
1 8 71.335 82.616 82.616 0.46 0.46
1 12 71.335 55.077 55.077 0.56 0.56
1 21 71.335 31.473 31473 0.69 0.69
1 22 71.335 30.042 30.042 0.70 0.70
1 23 71.335 28.736 28.736 0.71 0.71
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Fig. 1. CPR total score according to the year and rater.

29| tauw-b 24 S5 7 A =E EQI% 2
1}, 7 AL 201990 0.190(t=1.605, p=0.109),

202090= 0.305(t=2.538, p=0.011), 2021do]=
0.398(t=3.042, p=0.002) °]gloH, 37fdE R0
9Jo] A 0.274(t=4.179, p<0.001)Z ZIE|Qic}. o
23t A3k= 20204, 20219 221 370 Sl
At Ag7F Fefsioy BF 71%0] H= 0.85
ot o Wt

6. CPR m7I0AQ| gtA-28tA m4 MY
uEg AFos gEE= CPR €749 T4-

544 A4S HYoH 245 fIste, 34t
o] CPR 7} o] digt 71&EAE AlBstATh

137789] 31d7F CPR AR Aol] QlolA, S3%
2 94.100, B2 90.409, EEHA= 10481, EF
QA= 0.895, Yt -1.026, FLE 046008 T
l=l9i). o]t 3, 319 10%ile= 75.0, 20%ile
82.4% 131 30%ile= 85.080F FoIF o
o, 95%C19] B}aZH 88.6397, 99%Cl BFatEhe
88.0790.2 SRl

1
.
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d=
fgsto] A Heo 29(10%ile) E= Bm
(99%CNE 7]1Z202 4AY AAHHES A5t
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