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The purpose of this study was to investigate factors associated with the critical thinking ability of nursing
students at the individual and school levels. The study adopted a descriptive design and recruited 465
nursing students from four nursing schools from November 2014 to September 2015 through convenience
sampling. The Clinical Critical Thinking Skill Test was used to measure critical thinking ability, and the data
were analyzed with the SAS ver. 9.4 program (SAS Institute Inc., Cary, NC, USA) for descriptive statistics,
t-test, analysis of variance, and multi-level model. The results showed that clinical practicum experience
(B=-0.72, p=0.025), taking critical thinking courses (3=0.63, p=0.010), and taking simulation courses (B
=0.56, p=0.035) improved critical thinking ability in the individual level model. In the school level model,
the interaction effect between the years of clinical practice done by the student and the presence of full-time
clinical instructors was significant (3=1.29, p=0.011). These results suggest that critical thinking ability
improves with the more years of clinical practice individual nursing students have, and this improvement
is greater with the presence of full-time clinical instructors in the school. Therefore, it is recommended
that nursing students undergo critical thinking and simulation courses to develop their critical thinking
ability, and dedicated clinical instructors in nursing schools should play a vital role.
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level mode) & 2183k URA0] 2L wpE Glout, B A7
shisol SHshe Relofi YAFAgol Sgsl shdolAer
=

ERcasia|

o
A 1esl] $fote] & AolMe 2 7 dAPES2ARE-S 11
3t o222 g (multi-level model with crossing level interaction)
S A8t olE Hall A AN E7 72 Bt
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= 6. 22|1™ 11
St 7k xlolE Rk, T WA TAllA= 728210 52 A GGAIE HARI 3] (Institutional Review Board)
& ERIsk] ko] HEgEH 1471872 (random intercept 2] 59U AU AHRAERTE AFFFANE BET
& fixed slope model)& A83515Th A HA SAA = Tfel4E 3 2182548 AAEHTHIRB approval no., 1040875-201410-
[08lof tlge] SupEagle] 7l FuE AR SRIsH| SB-037)
Tahle 1. General characteristics of subjects (N=465) = |
Characteristic No. (%)
s % o 1. fQIeF} Stmazel A SN
ale .
Female 440 (94.6) Aol A2 94.6%7F ARG e, 7+ shaE R 19.6%
Academic year 30.3%2] BExE Hch Ag Lo FAZ o2 8ok iR}
fst year 911186 7} 65.6%.0.0, BlTHA] AR5 vt Tl WIS o] oo
o 0 e oAl WA Ak THS-S ol T 68.5%, Algelold
4th year 113 (24.3) TS o]t t Rt 44.3% = LeRgtHTable 1). ShapzofAl
Satisfaction with major = QAAIGSHYR] A ShESE TEto] 17]a, BEweo] 9=
oy fsatsed o thehe 27k, s e o st S0-853olglon), s 190g
issatisfie .
S 2L -8 §3ddo]od
Moderately satisfied 139 29.9) P = 5.57-8.839 013K Table 2).
Satisfied 253 (54.4)
Very satisfied 52 (1.2 2. HQIAZE U SWATQI0) ME HITE Afmso| Xjo|
pourses taken Aelze] U4E SOl YHUEHY oRE=11561, p<
Critical thinking course completed (yes) 319 (68.7) . S N -
Critical thinking course completed (no) 145 (31.3) 0.001), ulgk#] Akl ks o] of(=3.539, p<0.001), Al8=j°]
Simulation course completed (yes) 206 (44.3) A TR o] o] B(=4.505, p<0.001)o] w2t YA vl Alas
Simulation course completed (no) 259 (55.7) 2lo] ©ol5} 2o|7} Qi YAAILS AR kS SHAYo] v
Tahle 2. School level factors
Factors School
A B C D
Clinical instructor No No Yes No
University hospital Yes Yes Yes No
No. of students per year 50 75 78 85
Professor to student ratio 1:6.25 1:8.83 1:5.57 1:7.08
Table 3. Individual and school-level factors and clinical critical thinking skill (N =465)
Variable Mean + standard deviation F or t-value p-value Least square deviation
Clinical practicum 11.561 <0.001 a<b,c
Before clinical practicum® 12.95+2.41
Ist year’ 13.61+2.20
2nd year’ 14.18+2.08
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Tahle 3. Continued

Variable Mean + standard deviation F or t-value p-value Least square deviation
Satisfaction with major 0.466 0.790
Very dissatisfied 14.50+0.71
Dissatisfied 13.37+1.80
Moderately satisfied 13.49+2.18
Satisfied 13.45+2.44
Very satisfied 13.06+2.40
Critical thinking course completed 3.539 <0.001
Yes 13.67+2.16
No 12.86+2.58
Simulation course completed 4505 <0.001
Yes 13.95+2.15
No 12.99+2.39
Clinical instructor 0.075 0.785
Yes 13.48+0.26
No 13.41+2.24
University hospital 0.372 0.542
Yes 13.38+0.13
No 13.52+2.26
No. of students (/yr) 0.202 0.817
<50 13.33+£1.73
51-80 13.39+2.51
>81 13.52+2.26
Tahle 4. Multi-level model analysis in affecting factors to clinical critical thinking skill (N =465)
Model 1 Model 2 Model 3 Model 4
Viahl Null model Indivdualjmodel thout mortonl it iaration
B+SE p-value B+SE p-value B+SE p-value B+SE p-value
Parameter estimates
Level 1 (L1)
Intercept 13.42+0.11 <0.001 13.28+0.35 <0.001 13.05+0.38 <0.001 12.81+0.40 <0.001
Before CP -0.72+0.32 0.025 -0.67+0.32 0.037 -0.31+0.35 0.375
1st year of CP -0.564+0.31 0.083 -0.561+0.32 0.010 -0.36+0.33 0.284
2nd year of CP 0 - 0 - 0 -
Critical thinking (yes) 0.63+0.24 0.010 0.79+0.27 0.003 0.85+0.28 0.002
Simulation (yes) 0.56+0.27 0.035 0.56+0.27 0.034 0.49+0.27 0.069
Level 2 (L2)
Cl 0.39+0.28 0.160 1.29+0.51 0.011
Cross level interaction
Before CP*CI (yes) -1.49+0.58 0.017
Before CP*CI (no) 0
1st yr CP*CI (yes) -0.32+0.83 0.696
1st yr CP*CI (no) 0
Variance components & AIC
Within variance (L1) 4.866 4.287 4.166 3.985
Intercept variance (L2) 0.692 0.621 0.617 0.612
Slope variance (L2) 0.483 0.411
Intercept-slope covariance 0.149 0.146
AIC 2,110.0 2,109.3 2,020.7 2,017.2

CP, clinical practicum; Cl, clinical instructor; AIC, Akaike information criterion.
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Figure 1. Change of CCTS score according to CP and clinical instructor. CCTS,
clinical critical thinking skill; CP, clinical practicum.
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