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A Comparative Study on Learning Outcomes according to the Integration Sequences of S-PBL in
Nursing Students: Randomized Crossover Design

Yun, So Young - Choi, Ja Yun

College of Nursing, Chonnam National University, Gwangju, Korea

Purpose: This study aimed to compare the effects of simulation integrated with problem based learning (S-PBL) according to the sequences of
problem-based learning (PBL) and high fidelity simulation training (HFS) on knowledge, clinical performance, clinical judgment, self-confidence,
and satisfaction in fourth-grade nursing students. Methods: In this randomized crossover design study, four S-PBLs on medical-surgical nurs-
ing were applied alternatively to two randomly-assigned groups of 26 senior nursing students for 8 weeks, The collected data were analyzed
using an independent t-test, Results: The method of administering PBL prior to HFS led to significantly higher scores on knowledge (t=2.28,
0=.025) as compared to the method of administering HFS prior to PBL. However, the latter method led to significantly higher scores on clinical
performance (t=-6.49, p<.001) and clinical judgment (t=-4.71, p<.001) as compared to the method of administering PBL prior to HFS, There
were no differences in the effect of the two methods on self-confidence (t=1.53, p=.128) and satisfaction (t=1.28, p=.202). Conclusion: The in-
tegration sequences of S-PBL was associated with different learning outcomes. Therefore, when implementing S-PBL, it is necessary to consid-
er the educational goal to executes an appropriate sequence of integration,
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X,=Integration sequence 1(PBL/HFS); X,=Integration sequence 2(HFS/PBL);
Y=Knowledge, clinical performance, clinical judgment, self-confidence, satisfaction;
PBL=Problem based learning; HFS=High fidelity patient simulation training.

Figure 1. Research design.
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Assessed for eligibility |
| Randomized (n=26) |
¥
l Allocation l
Group 1 (n=13) l J _ Group2(n=13)
- Received allocated intervention (n=13) ' R.e[():?(;\:ii :ﬂgﬁftﬁ? tl?;ecrf;ir;gn(,ﬁ;z)
l Follow-up l
Lost to follow-up (n=0) Lost to follow-up (do not attend classes) (n=0)
l Analysis l
Analysed (n=13) Analysed (n=13)
Figure 2. Participants’ flow.
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Scenario 2 | | Scenario 1 | | Scenario 4 | | Scenario 3
Practice of nursing Practice of nursing Starting a new Starting a new
skills (30 min) skills (30 min) problem (10 min) problem (10 min)
HFS HFS performance HFS performance PBL Problem Problem
(15 min) (15 min) follow-up (40 min) follow-up (40 min)
Debriefing (20 min) Debriefing (20 min) Organization & Organization &
Starting a new Starting a new evaluatlorl1 (10 min) evaluat|orl1 (10 min)
9 problem (10 min) problem (10 min) 4 Practice of nursing Practice of nursing
n | paL Problem Problem t skills (30 min) skills (30 min)
d follow-up (40 min) follow-up (40 min) h | HFS HFS performance HFS performance
Organization & Organization & (15 min) (15 min)
evaluation (10 min) evaluation (10 min) Debriefing (20 min) Debriefing (20 min)
Knowledge Knowledge Knowledge Knowledge
Post Clinical-performance Clinical-performance Post Clinical-performance Clinical-performance
-test Clinical-judgement Clinical-judgement -test Clinical-judgement Clinical-judgement
Self-confidence Self-confidence Self-confidence Self-confidence
Satisfaction Satisfaction Satisfaction Satisfaction
PBL=Problem based learning; HFS=High fidelity patient simulation training.
Figure 3. Operation of S-PBL program.
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2. A5l 8 EapY 7} O LAs=E Ao x}olz} ©)
1|:H¢3|'1|'2| IAc;l '|Zc‘>| = \_ool'\‘ OH(Lﬁ]L‘12)L EIC}TOO‘ﬂ u—rolHK} }'M
< Aot = AR
Ak 13+ 2k 20] A vbo], PBL 28743 ¥ HFS Z$73dS EASAISS S Adlels HQAIRA 1) He Ty
oIt xFol7} GIATH Table 1). HeE 334802 IFAE AlEH oSS Adct= HH
_/‘_,_\_}\ [e) yS| ol “7; A Qo [e) Tr‘:':x
5 Fpa7H Ale=A 2)2] 3592 Ht} WolM(p<001) “Al 37Hd: S-PBLY] #A|
) S Asgcks YHE@ARA DI 54T Algdoldils
S-PBLY| AAgHol| w2 gh45/d3t vjwe] tist 7MEARS & Alssle WHQAIEA 2) T QT HarolA xfolrt &
Table 29} ZTh Aot = ARI=E Ak
TAFAEE S Adicts WH@AIRA DY AA"eE B FAISAEES Adsls WHERAEA DY B SR 3
15502 IFAE AEHOAAGS Machs BHQARA 2) e 410822 IFAL AlEHoHAASS At AR
o] 1460 ET} oM (p=025) “Al 17}4d: S-PBLY] BAIFAISH: A1 2)9] 39787 FJst &bol7} gloix(p=1128) “Al 4714d: S-PBL
< sl THE@ARA DI 2FAT AlEHol MG S st o EAIZAEE S Afchs HEACA DI 1FAE Algo]
© WHEQAIEA 2) 7 RA] Fpola] Zpol7t 9 Aot AR AAMEGE Mashe WHEQ@AEA 2) T SaAtzt Faola ol
=it 7} k& Aotk &= 712 =3t
EAISAEGS Agsts HQAEA DY B dddsd EAISAEES Adcls WHEAIRA DY B A§TEE 3
A 245502 IFAT AEFOIAASS Ad¥ets HE & 425502 IFAT AEOHASE Agtts dH@AE
AlseA] 2)2] 2788 HTE WolM(p<001) “A| 27F: S-PBLY] Al A 2)¢] 41283} §-25k x}o)7} loiA(p=.202) “A| 57}4: S-PBL
Table 1, Homogeneity of the Participants (N=26)
Group 1 (n=13) Group 2 (n=13)
Variables tory? 0
MzSD or n (%) MzSD or n (%)
Age (yr) 22.00+0.91 22.17£1.99 -0.27 788
Gender Female 11 (84.6) 3(100.0) = 480"
Male 2(15.4) 0(0.0)
Experience of PBL education Yes 11 (84.6) 13 (100.0) - 480"
No 2(15.4) 0(0.0)
Experience of simulation education Yes 13 (100.0) 12 (92.3) = >.999°
No 0(0.0) 1(7.7)

Group 1=Learning scenario 1&4 using integration sequence 1, scenario 2&3 using integration sequence 2; Group 2=Learning scenario 1&4 using

integration sequence 2, scenario 2&3 using integration sequence 1.
M=Mean; SD=Standard deviation; PBL=Problem based learning.
"Fisher’s exact test.

Table 2. Comparison of Dependent Variables between Integration Sequences at Posttest (N=104")
Sequence 1 (n=52) Sequence 2 (n=52)
Variables t o
M=SD M=SD
Knowledge 15.51+2.06 14.60+2.04 2.28 025
Clinical performance 24.55+2.84 27.88%2.36 -6.49 <.001
Clinical judgement 33.48%2.52 35.92+2.76 -4.71 <.001
Self-confidence 4.10£0.51 3.97£0.38 1.53 128
Satisfaction 4.25+0.53 4.12+0.45 1.28 202

Sequence 1=Integration sequence 1 (PBL/HFS); Sequence 2=Integration sequence 2 (HFS/PBL).

M=Mean; SD=Standard deviation.
"Data were obtained from 13 subjects in each group treated 4 times.
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