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Development and Implementation of a Self-directed Critical Care Nursing
e-Learning Program
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Purpose: The purpose of this study was to develop a self-directed e-learning program for ICU nurses and to eval-
uate how the proposed e-learning program affects the level of knowledge, nursing performance and job sat-
isfaction of ICU nurses. Methods: The e-learning program was developed with the Computer Assisted Instruction
Design Model using sources of self-efficacy which included the inactive attainment, vicarious experience, and
verbal persuasion of ICU nurses. The program was evaluated by experts. Following the revision of the program,
it was applied to a total of 59 ICU nurses (experimental group n=29, control group n=30) from three hospitals. Four
weeks later, we measured the level of knowledge, nursing performance and job satisfaction. Results The level
of knowledge significantly improved in the experimental group (t=5.691, p<.001). Moreover, the level of nursing
performance significantly increased in the areas of circulatory diagnostic test (t=2.143, p=.039), EKG (t=2.911,
p=.006), aortic balloon pump (t=2.491, p=.017), and nebulizer therapy (t=2.085, p=.044). Overall, job satisfaction
did not significantly increase (t=1.664, p=.105); however, job satisfaction in terms of relationships with coworkers
(t=2.371, p=.023) and the needs of nursing performance (t=2.940, p=.006) were significantly increased.
Conclusion The results showed that the proposed e-learning program using sources of self-efficacy from ICU
nurses was an effective learning method to increase the level of knowledge and nursing performance. The propose
de-learning program would be a useful teaching tool for ICU nurses improving the quality of ICU patient care.
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dae - A
Table 1. Homogeneity Test of General Characteristics
Exp. (n=29) Cont, (n=30) 2
Characteristics Categories X ort P
n (%) orM*SD  n (%) or M£SD
Age 2431£0.23 23.96%0.22 1.033 311
Gender Female 27 (93.1) 27 (90.0) 0.183 1.000
Male 2(6.9) 3 (10.0)
Level of education Associate degree 6 (20.7) 4(13.3) 0.567 .506
Bachelor degree 23 (79.3) 26 (86.7)
Months of clinical experience 1431£2.11 1293+1.25 -0.532 599
Months of ICU experience 12.86%+2.13 11.97£1.26 -0.347 731
Type of ICU Medical ICU 13 (44.8) 15 (50.0) 2.161 339
Surgical ICU 14 (48.3) 15 (50.0)
Neurological ICU 2(6.9) 0 (0.0)
Experience of receiving ICU Yes 6(20.7) 7 (23.3) 0.060 528
education program No 23 (79.3) 23 (76.7)
Satisfied with current job Yes 24 (82.8) 24 (80.0) 0.074 1.000
No 5(17.2) 6 (20.0)
Intention to resign current job Yes 5(17.2) 7 (23.3) 0.338 748
No 24 (82.8) 23 (76.7)
Perceived performance level of ~ High 2(6.9) 0 (0.0) 3.517 319
critical care nursing Moderate 20 (69.0) 20 (66.7)
Low 4(13.8) 8(26.7)
Very low 3(10.3) 2(6.7)

Exp.=experimental group; Cont,=control group; ICU=intensive care unit.
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AHt=2.143, p=.039), AAE(=2911, p=.000), tiF=3
MBAZ ZA(1=2.491, p=.017), BT (t=2.085, p=.044)
o thgh AP 7t dixzTro SAHCE &
oI5 E=9kg-0 2 Kol 714 27} ¥ XA HYUcH(Table 3).
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Table 2. Homogeneity Test of Dependent Variables

Variables Categories 20, A Cloits Gro) t P
M=ESD M=£SD

Knowledge Cardiovascular system 4166+175 37.07£201 1718 .091
level Respiratory system 35384120 35601140 -0.119 906
Total 77.03+£256 72.67t299 1107 273
Performance  Cardiovascular Physical examination (3 items) 9.24%0.30 9531052 -0482 632
level of system Diagnostic test (3 items) 8.86+0.38 9101054 -0356 723
critical care EKG (6 items) 17.17+£0.81 1647%+0.75 0.640 525
nursing Hemodynamic monitoring (9 items) 26.82+t1.44 2690*124 -0.038 970
Special techniques (IABP, 6 items) 13.21£1.22 11.60£1.01 1.015 315
Special techniques (CRRT, 5 items) 13.13+£0.82 15.07£090 -1573 121
Cardiovascular disease patients care (4 items) 11.00£0.59 1223+0.63 -1.423 160
Respiratory Physical examination (4 items) 1351£051 14.87+0.71 -1.536 .130
system Diagnostic test (3 items) 976041 1036*=048 -0964 339
Oxygen therapy (3 items) 10.21+0.39  11.33%+045 -1.887 .064
Nebulizer therapy (6 items) 21.79+088 2347+086 -1362 178
Airway management (8 items) 31204106 3143+137 -0.130 .897
Ventilator management (12 items) 39.45+147 42101187 -1.111 271
Respiratory disease patients care (6 items) 1727£092 1870090 -1.107 273
Prevention care of VAP (2 items) 6481025 6731035 -0583 562
Job Autonomy 6.42+0.21 6.06+0.29 0891 377
satisfaction ~ Relationship with coworkers 2311+044 2297055 0179 859
Needs of nursing performance 30531074 3797£111 -0950 347
Pride in your job 1595047 16171047 -0313 756
Needs of organization 2621£097 26.60+£092 -0278 782
Total 108.21£2.10 109.15£239 -0.253 801

Exp.=experimental group; Cont.=control group; EKG=electrocardiogram; IABP=intra-aortic balloon pump; CRRT=continuous renal

replacement therapy; VAP=ventilator associated pneumonia.
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Table 3. Comparison of Knowledge Level, Performance Level of Critical Care Nursing and Job Satisfaction between Groups

Variables Categories gy (=l Gonts (0=5) t P
M=ESD M=£SD

Knowledge Cardiovascular system 5025+297 3870+210 5814 <.001
level Respiratory system 53.63+3.68 33.74+t225 4877 <.001
Total 112.88+6.43 72431390 5091 <.001
Performance  Cardiovascular Physical examination (3 items) 10.81%0.49 9.68£0.48 1.616 115
level of system Diagnostic test (3 items) 10.81£0.58 9.45+034 2143 .039
critical care EKG (6 items) 21.50+0.88 18.18+0.73 2911 .006
nursing Hemodynamic monitoring (9 items) 31.43+150 28.82£1.04 1485 146
Special techniques (IABP, 6 items) 17.69£094 14324093 2491 .017
Special techniques (CRRT, 5 items) 1656+£0.84 16.27+0.67 0.273 787
Cardiovascular disease patients care (4 items) 13.44+059 12.14+053 1.615 115
Respiratory Physical examination (4 items) 14.75£0.68  14.00£0.50 0.905 371
system Diagnostic test (3 items) 11.00£0.56  10.50+0.39 0.752 457
Oxygen therapy (3 items) 12.06£0.63 10.59+0.45 1.959 .058
Nebulizer therapy (6 items) 2381+098 21.09+t0.85 2.085 044
Airway management (8 items) 33.00+£1.16 3059+1.23 1.381 176
Ventilator management (12 items) 4644203 4250*£1.46 1.620 114
Respiratory disease patients care (6 items) 2238+200 20.68+0.79 0.872 .389
Prevention care of VAP (2 items) 7.81%£0.39 7.05+£0.30 1.592 120
Job Autonomy 6.93+021  6.18%£032 1778 084
satisfaction  Relationship with coworkers 2388+0.68 2195049 2371 .023
Needs of nursing performance 39.63%£0.77 36.40£0.75 2940  .006
Pride in your job 16.50+0.66 16.41+037 0.128 899
Needs of organization 2806086 27.36+0.79 0.594 556
Total 114.25+278 10832227 1.664 105

Exp.=experimental group; Cont.=control group; EKG=electrocardiogram; IABP=intra-aortic balloon pump; CRRT=continuous renal

replacement therapy; VAP=ventilator associated pneumonia.

F Ave & 5 ok 9% F, “F07k A9l 7 3,604

2 7h4 S 52 Uehiiglet. o] Aok 910 AErtse)

sPieh 2o wgte 2 ofalEEt, ol EAFS TS
chesta Ful g g AL vl slolehn e e

£ Aoz olsiEgint. 712 FelFale] WS Holt o
B P3IAE BEE 5 e oleld wEPH 5L
TS Ate] thekst oA uiAE ALgste] o2 oleyd WG
T2 shgAte] Frlwg Z7MA el ZAE A

3} 5h= Zlo] " sttty Az

2 A7) F8A Al iE R TES] wholw B
TSI “ QL Alo] BH Ul go] FE3] ATHUTE o aHo]
367702 The B=o ula) Wl BrhERe) ol 7}

A ol sz A, AYATN TE 2T} B
Ak RS o] SN w59 o] S Fat
hgg ] ofehgt ok 21as] WwHhE] HHFFOE 2
ol & vl Eatgigola S, AT RSl 23k, ]
3} A7 FBALNA ARBE FBANEE FFo
slof Aok EAES) W ATES FBH 02 wojal

58 Persp ectives in Nursing Science

A Bgro s ol Hglch. ol FF H FHA LS
o FPAREE B Wl e o] HE B BA AT

7} H 2 3hS vepickaL Az

2. A7|FE 0]2d FetAizts =203

1A

2
=]

oleld Eeage wEgolt thiAtel Sl uet o
F3 A GHpEst Bl AgEol SehEANE BF
2009, 2 o] Z9 Tzl WE AR} A g
A BRAR 71EE AR ofele] BTt 9125 7]
& clehd 228 Y G7E Bastl BaEel 2%
Sh Y3 WEHAL ol5T 5 YES 3 3024 183
25 52188 o AL F1E02 ool 5570 o
o T2 Ide 23S sl

AP IR A FBA EALR ABe] LT
ol e sletsha stoich. w3 A1 SR 25
o] QAT ol H Al ok H2slel] Slako] St
Sol Ui 8 T2 1] HIHE ATE P4(2003)3) A

o
2
L
9

L



AT 11552009)004 5 ols) AHom gt A
Banner (1984) 2] 25 AL 84 SHAIE AR 2 Q7oA
= S8R 7 =o] 33 of3lel ZFEALRE Algks T A
S73go] 2 A7 AT v X JFFS sty HsiA 2t
JAF AEBIE ZARE AP AFoA] nsgaIrt et 370
4 AT A&HIL 28 8F F FY L7} wofzl A(o]n| 3k
2004) ol 2 ste] 6714 OMMI TR T 74?301

= AR Aol Fofel =S 3Hgirt. 2] A gt
o] duba] EAlo) 2 W] S AP Lo 7
2+9] w5 5-ate] HAslstara} sk gict.

ol T ao| 7k 2AFo| AA|F o g2 Tgo] F7] ¢
sixE DI Ul L3AR1 wgol 2XA] @aL o]y o] A
A& Whedato] wiE gl 43} sl o 2 o] $-¢o] F a3t (A
TY 5, 2004) & Al e FEARE ol T2
o] AN AT o] AL Fol] T3] ¢
A A7hS S8 A8ellA O voprt B S8 7
SALES o2 Sl E|ojof 3tar 3] afo] opd A&
2 250 ZA| G-g-Eojof & Zlojr},

3. 0|3y =239 1}

ANNFEY FBANE oleld T2IPL A§F YT
FRAPL DEAR I TS A A B YRT F

A AR FEARE O i@ ANSE, QPSS
ol g 47} frofabl e Ao el =8 ol
d m2ade) A48 ¥, il @ draTed Had A
TREE frofabl e Ao ekt
FEARE AN FRAEE OF o Tl
M U $ 808 a0 2 FrhEIglon oleld Zeag 48
A} g Fo ANASE Ade) A7) ojzTe) AR
o} frolail e Ao thehdeh ol Ee ] S}
252 91510 Sralol & Ul g0 T slo] S S| &
0 2 FHARE A Kol et S S G 2
ek oj7Azlct,
F7) 5 Qe A 09 24 EKGE 3 9
oI ﬂ a7l 271et izl o] 5 th-e Bbell A A A
Fasaa) gleb] Boks AN} TS UE @

Ho| gl g0 2 FIANISAIEO| S T2 IS o]F
g3 24 A= FFEHAAT 25 7o) Q75 Ao
teir= HAES BRSHA 7] vl A7 7]
=8 §AVE S BAE A3t & = gt

J A 3alt)] 59} WSA7H} A o]
5, 2003) B T2 3L o3 Agk
ZAsArEe] 717 hsralr] Helgk

FEAECELES
Aol ot (REA
A& whegstel g Egln

RISl A1 Aate] e T 5 LES S B

o)

2619, A7 Sl theyat mplale] Fo] o] 24 A4 A
2 3 obuje} 4] BN Sero] /5t FE-S A A
4% % 9197 WEo 2 A7k} olsh Be Ak 08,

AUS, 29 A8)7(2005) 2] §719E 273AE HE] A
tlo] Zelze] stgast A7, Te|ar #7447t E<5(2009)

o] ZsAkE 13 Y7k Pelup) 2hge) Z e 4
& 2 ) Aol veRd dael dxjske Ao AAA
22 JE 79 WS- ISALE e R AlF Al A
Ao E_TOT ul-tg olo ol%_‘ = 74013} S 2= oh;].

e Aol A= LAYt Aol A }EHZ?-J FS—’FEEH%
2 202 vEpdth g 22 aAlEe] AREeg 57t
A7t 7Rl AARE gk AP ATSL i
o] s§7]utolt oj2d wHEjAE o857 | Hrk HH 1
7 Ags Al Agshs Z2adE 83t & =
SIS N A o3k o] R IS st
A 7)ol ST ERE WAUE-E 7ol theo] 24

A @AM 2EsARE ol AMS Kol e 54
WA &L= AlFste] tldAke] Ui = 3ol 9lof
AMHES S7HE FT8kslon o als & A
NSTAE T A NEE S71e] A Holrlols 7=

.

ol U1 Zo.2 A7),

2 ATEAIFEY F8A4 olel T2y
FAEA PPA AT BAE AT

S 7iakstar

olel ZEaYe Fuhe] FA wE L rge] W
FA WE ATES Wogste] ARIE FF ol Y
4otk W82 289 55717 152 FA stol 3
A DEAEAN 845 FIAT, A 7L, B9 )

AR B7E2 TSI AT E2 Al 37) Y
T EALR AT 293 v 3090130 977
7k 2010 9€HE 2011 3871A e}, olegd e 5

T3 3024 1832 AP Hlor a4 FRARD
that A A B0 TR Al =60, 4
FRIEZGSEHETE ARSI, SRS =72 Al

Vol 9 No. 1, 2012 59



oy
ol
>

T 7% (Cronbach's Q), t-test, x"-testS AF&-3}2c}.
ATZAF old RIS B FIA NI FL2 F
A 7haAte] FRATEE tlak A4l A FAATE
Heg Z7PIA. ol B9 FBARLS. oleld
FANE FPNE Folu AR %

ZZ 7o)
Z2aYeke TSIk B FRAMT L] g

3} A AFUEE Z7HE oM f g LA
55k oleld W8 PGS BEVThE 1

o L
Es
=
Ho
L
N
T

B o] AR T A5 HA ) 2AE 27 tjshE el
SR DEAD} 2 A7 EINE FAA A
A Agal7] olele At oleld Zeaw wg 4TS o
Tato] o] A714 L AN 23k lolet,

B A7) olefis FHATE ) AL PN Slafol 7
el o] HAIG S8 2HE 4L ofeld Ze g
a0z - Agsto N FAA Lol AFAge
s =ms He = 2= 9t}

B Qo] Anke w2 thew} 2L AS sk wieh

A, FEAREL), o278, ZhEristeld FEARE
B4 £ode) st Ane 9] BB 5 AL A T o2
71 7 AT EA M| 20) AL FolT FPANEALS
o %A A3} 714 ool et snL 2N 5 Y=
= Bamgolt A5k mgol $83 AL AT

A, DAelol 34 o1 BEARIA g
Agste] & Z2 o] nragAnes BEIES A
e},

l-

A, £87| 719 TF71AS Tdsto] t2 SR G
A = Thokst Al 2 o]y T2 13 sk 2 w8 g o

gk A5 At

71744, F735(2000). ofstarsol| glojA] e-2ld o] A Wk, ofFre/
sl 18(3), 221-224,

H7V2(2004). ZEEARS] o] FojAfe GRS mj A= Q ol HeF 7
eftietal BASH AR, AL

e, Ao}, vhedall(2011), FRAA AT ST 3 UL
2l o= B4 58 T sALe wE e T TS
5]%]. 18(3), 373-381.

A, Fds, 193], 43, Aule, rl=(2004). AWRIEAE
A3 ol dularg zEa g L Hg
10(1), 97-110.

60 Persp ectives in Nursing Science

oy

29492006). FA ZEA QA= g sE e )
s 2Tl ek ARSI, Mg

AS(2003). ST H 7 8] Fopelr) 4] Aoy =

7//HL ol F J,rL,_/H oﬂk]]q]?ﬂ——r H]—}\].?ﬂ—,r]lr__,_ }q%

&%, s, 19E, A, B39, Arbe, FAF e
fa‘*dog(zoosx ek 3 E N FEAN T LG FRl=
AL Yelkee)s]A], 20(5), 778-790.

<3Yn), 3], 0|, BRSH2001), AFtEALe] 47843, o
erZF5 5135, 51(6), 988-997.

Gl (2008). FERFY QIifEEAfe] H P 2EH> HPvE £
&9, ofFz=el g g7 olstolA Sl Tkl ALk

318

7 210

284 71998 AAE|, A 38)7(2005). §1714F 473414 HE]u]tio] A

$r7F5 818)%], 35(5), 810-816.

A%, 7373 8), 71934(2008). SFA H3AM] T

WA B3 BETEE AT SR AL, RS 097 14(D),

-1

=4, ”‘276‘, e, FAY, HARE, WeF 5(2003). E719ke] E
Er|to] Ade RUE|F S 2 I3 7d 9 A ol B3k A
T, gjgle]z g1 58] %], 9(2) 101-110.

e, 7§ <5, $H]7(2004). Z253HY 9] bxrlare S 4135 9471

T Z2 I NE gl Gt ofgrke 31817, 34(3), 485-494.

517‘“‘ 7‘%—4\—(2009) LSALE 918 4716k Pyl e ==
] Ao . gfgh7ks 87517, 39(2), 298-309.

American Association of Critical Care Nurses, (2008). ECCO
program, Retrieved on February 13, 20011 from http://www.
aacn.org/WD/AACNNews/Content/2008/

Benner, P. E. (1984). From novice to expert: Excellence and power
in clinical nursing practice, Upper saddle river, NJ; Prentice
Hall Publisher,

Billings, D. M., Skiba, D. J., & Connors, H. R. (2005). Best prac-
tices in web-based courses; Generational differences across
undergraduate and graduate nursing students. Journal of
Professional Nursing, 2(2), 126-133. DOI:10.1016/j.profnurs,
2005.01.002

Cohen, J. (1988). Statistical power analysis for the behavioral
sciences (2nd ed.). NJ: Lawrence Erlbaum Associations Pub-
lisher,

Cushing, A. (2000). E-learning; The detinition, the practice and
the promise, IDC,

Goettner, P. (2000). Effective e-learning for healthcare, Health
Management Technology, 21(12), 63-64.

Knowles, M. S. (1975). Self-directed learning: A guide for learners
and teachers, NY: Association Press.

Travale, I. L. (2007). Computer assisted instruction for novice
nurses in critical care. Journal of Continuing Education in
Nursing, 38(3), 132-138.

Wiseman, T. (2003). Essential of critical care orientation, Critical
Care Nurse, 23(5), 81,



