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Abstract The purpose of this study was to systematically review and identify factors related to the
learning flow of Korean nursing students. This study was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines, and searches for articles
related to the learning flow of Korean nursing students were conducted with DBpia, Riss, Kiss, KMbase,
KNbase and NDSL. In this study, the final 35 studies were reviewed, and the R program version 3.5.3
was used for meta-analysis. The total correlation effect size (ESr) for each related factor was converted
into Fisher's Z scale. In addition, funnel plot, trim and fill, and Egger's regression test were used to verify
publication bias. There were 19 factors affecting the learning flow of Korean nursing students, and the
total effect size (ESr) was .47. The effect sizes of the two sub-factors were .51 for academic factors and
.43 for psychological factors. The results of meta-ANOVA analysis according to the learning flow
measurement tool were significant (Q=9.2, p=.002, 12=95.4%). Based on the results of this study, it is
necessary to consider academic-related characteristics when developing an educational program to

improve the learning flow of nursing students.
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192 records identified through
Korean database search

RISS (n=70)

KISS (n=7)

NDSL (n=49)

NAL (n=40)

KMbase (n=15)

KNbase (N=7)

Hand search (n=4)

Identification

!

116 records after duplicates removed

|

Screening ‘ ’ 76 records screened { 14 records excluded by title and abstract
|
23 full-text articles excluded:
Eliaibilit 62 full- text articles | -Not nursing student(n=5)
181bIILy assessed for eligibility -Not a survey research study(n=16)
-Difficult to identify correlation coefficient(n=2)
|
39 articles included in qualitative synthesis
4 full-text articles excluded:
Included | 7| -Less than 2 variables(n=4)
35articles included in quantitative
synthesis(meta-analysis)

Fig. 1. Preferred reporting items for systematic reviews and meta-analysis (PRISMA).
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Table 1. Characteristics of Studies Included in Systematic Review and Meta-analysis

(N=35)

No Author (Year) LM S SS SC QS Related variables
1 Kim et al (2014) Suk & Kang (2007) ] 283 y o Self leadership, major satisfaction,
academic self efficacy
2 Lee et al. (2020) Suk & Kang (2007) J 196 Y 10 Critical thinking disposition, self leadership
3 Han (2017) Suk & Kang (2007) J 98 N 8 Metacognition, shared leadership
4 Jeong (2019) Kim, Tack & Lee (2010) 7179 Y 8 Pers.onality Character‘istics, positive psychological
capital, self leadership
5 Choi (2019) Suk & Kang (2007) J 250 Y 8 Smeu"tphone a'ddiction, sleep quality,
daytime sleepiness
6 Oh et al. (2013) Suk & Kang (2007) J 136 Y 10 Metacognition, problem solving ability
7 Lee et al. (2017) Suk & Kang (2007) J 197 Y 9 Self leadership, social support
8 Jeon et al. (2020) Suk & Kang (2007) J 88 N 8 Metacognition, problem solving ability
9 Lee et al. (2020) Suk & Kang (2007) J 147 N 8 Academic motivation, academic achievement
10 Kim et al. (2020) Kim, Tack & Lee (2010) J 181 y o bpositive psychological capital depression,
physical health status, interpersonal relationship
11 Kim (2016) Kim, Tack & Lee (2010) J 218 Y 9 Self leadership, positive psychological capital
12 Oh et al (2020) Suk & Kang (2007) J 417 Y 8 Positi"le psycholog'ical ca'p'ital, social support,
self-directed learning ability,
13 Kim (2018) Kim, Tack & Lee (2010) J 256 Yy o <Academic stress, depression,
daytime sleepiness
14 Cho et al. (2020) Suk & Kang (2007) 7120 Y 10 Self leadershi'p, deb'r'iefing satisfaction,
problem solving ability
15 Lim et al. (2020) Suk & Kang (2007) J 152 Y 9 Self leadership, academic self efficacy
16 Lee et al. (2020) Suk & Kang (2007) J 147 Y 9 Academic motivation, adapting to college life
17 Nam et al. (2020) Martin & Jackson(2008) J 198 Y 10 Metacognition, problem solving ability
18 Han(2015) Kim, Tack & Lee (2010) J 345 N g Omart phone using pattern, )
smart phone addiction, academic achievement
19 Lim et al. (2021) Engeser & Rheinberg(2008) J 115 Y 9 Task value, teaching presence
20 Kim et al. (2018) Suk & Kang (2007) J 145 N 8 Self-determination motivation, metacognition
21 Kim et al. (2016) Kim, Tack & Lee (2010) J 237 y 1o Selfrdirected learning ability,
adapting to college life,
22 Chin et al. (2020) Kim, Tack & Lee (2010) J 243 y 10 Meneal well-being, professor trust,
adapting to college life
23 Han (2020) Kim, Tack & Lee (2010) j 133 y o [Droblem solving confidence,
interpersonal relationship
24 Hong (2021) Engeser & Rheinberg(2008) J 130 Y 10 Critical thinking diSpO.Sitifm' Ch.nical
competency, communication skill,
2 Lee et al. (2017) Klein et al.2001) J 203 Y 8 Sel.f lead‘ership, problem solving ability, debriefing
satisfaction
Self-determination, problem solving ability,
26 Park (2020) Suk & Kang (2007) J 170 Y 10 academic self efficacy, critical thinking- disposition,
teaching presence
27 Kim et al. (2017) Suk & Kang (2007) J 148 Y 9 Perceived usefulness, learning satisfaction,
28 Oh et al. (2013) Suk & Kang (2007) J 158 Y 10 Metacognition, problem solving ability
29 Kong et al. (2017) Suk & Kang (2007) J 138 Y 10 Learning interest, major satisfaction
30 Kim et al. (2020) Martin & Jackson (2008) J 260 Y 9 Nunchi, communication skill
31 Noh (2018) Engeser & Rheinberg2008) | 114 y o Scif-directed leaming readiness,
clinical competency
32 Kim et al (2021) Shin, Kim & Kim (2005)  J 173 y o Cognitive flexibility, e-learning
technology environment, social support
Self-directed learning ability,
33 Ma et al. (2017) Suk & Kang (2007) J 95 Y 8 X o . .
academic motivation, academic self efficacy
34 Ham et al. (2021) Kim, Tack & Lee (2010) J 105 Y 8 Academic engagement, learning satisfaction
35 Ha et al. (2021) Kim, Tack & Lee (2010) 7125 Y 7 Academic motivation, Academic type, problem

solving ability
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d 891, 28719] A 47t BYEIRlon Az 5 511
QFoK1%=90.6%, Q=437.14, p<.001) #Y FAEFo =
EA5t9ich O 23, sidy B4 a9 #9] F 233
7= .51(95% CI=[0.51~0.70], p{.00)E &2t A3}
719 Agstion BAXHCRE folstort. i &
A 891 9] 7+ 519 I 8919 a3 FV|& HF 0

S51A] gkok 95% Ao A] folshA Webet.
29l & a7 A7]= A A1 854 (ESr=.72), 8
WEE(ESr=.62), A7] FEhs 5E(ESr=.61), HEr
A(ESr=.57) €22 &4 YeltHTable 2).

O oy (WM
anl

ZE it K2

1=

3 AR A = wE FJARAE o]8sto
4019k gHEY 3 =Y A= 7P =2 v
&8 2% 2719] &7 ol ATt Hel 37
< . SEEY &Y ol w2 HE
ANOVA 423 a3+37])%& Suk¥t Kang [23]19] =+
.65, Kim, Tack¥} Lee[18]9] =7t .380]%oH, &2
A AR AT} Q=9.24(p=.002, 1’=95.4%) =2 JEh} &
AFoE [t zto|7} g, SEEUSH =T

Table 2. Effect Size of Related Variables to Learning Flow in Korean Nursing Students

95% CI Heterogeneity
Variables Sub-variables k Esr P
L U Tau’ Q df (o (%)
psychological Self leadership® 8 .57 <001 .46 .84 0.07 96.8 7 (£{.001) 92.8
Problem solving ablity® 8 .59 <001 .58 .76 0.01 18.1 7 (.012) 61.3
positivepsy chological capital” 4 53 (001 .53 .66 0.00 4.09 3 (.252) 26.6
Critical thinking disposition® 2 42 .019 .07 .82 0.07 10.52 1 (.001) 90.4
Communication skill® 2 53 <001 .49 .69 0.01 2.13 1 (.144) 53.1
Depression” 2 -23 <001 -33 -.14 0.00 0.35 1 (.551) 0.0
Interpersonal Relationship® 2 .39 <001 .30 .53 0.00 0.09 1 (.758) 0.0
Social support® 3 46 <001 .32 .67 0.02 11.32 2 (.004) 82.3
Adapting to college life" 3 .46 <001 .34 .66 0.02 8.36 2 (.015) 76.1
Smartphone addiction® 2 -31 <001 -47 -.17 0.01 3.46 1 (063) 71.1
subtotal 36 .43 <001 .38 .60 0.11 84893 35 (K001 959
academic Metacognition® 6 .57 <001 42 .87 0.07 51.89 5 (£.001) 90.4
Major satisfaction® 2 42 <001 27 .62 0.01 3.00 1 (.083) 66.6
Academic self efficacy® 4 72 <001 .75 1.04 0.02 10.45 3 (.015) 71.3
Self-directed learning ability® 4 .61 <001 .56 .85 0.02 12.04 3 (.007) 75.1
Academic Motivation® 4 36 <001 24 51 0.01 8.07 3 (.045) 62.8
Learning satisfaction® 2 .62 .001 .16 131 0.16 20.64 1 (<.001) 95.2
Clinical Competency® 2 .45 €001 .35 .60 0.00 0.00 1 (.992) 0.0
Teaching presence® 2 45  .028 .05 .92 0.09 13.08 1 (.000) 92.4
Academic Achievement® 2 42 <001 .06 .82 0.07 15.23 1 (€<.001) 93.4
subtotal 28 .51 <001 .51 .70 0.06  437.14 27 (K001)  90.6
Total 64 47 <001 46 .62 0.10 1176.4 63 (£.001) 93.3

Cl=confidence interval; L=lower: U=upper; ESr=effect size r; I’=the proportion

of true variance; k=number of studies; Q=q-value

between subgroups: Am=analysis model: R=random effect model: F=fixed effect mode
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Table 3. Subgroup Analysis of Moderator Variables in Cognition

Variables Categories k Esr 95% CI I 2 (%) Q R?
Measurement Suk & Kang (2007) 33 0.65 [.55 .76] 95.4 9.24 (.002) 14.75
Kim, Tack & Lee (2010) 19 0.38 [.24 .52]
[ [ Z: ] o aﬁo .
ef ° ) AR
0‘0 Ul5 |‘U 00 05 10
Before After

k=number of studies; ESr=effect size r; Cl=confidence interval; I*=the proportion of true variance; Q=g-value between subgroups; ;
R2=the proportion of explained beten study variance
ESr=effect size r: Cl=confidence interval; Q=g-value between subgroups.

Random effect

Categories
Studies trimmed Esr. 95% CI Q
Observed values - 0.54 [ .46, 621 1176.66
Adjusted values 18 0.41 [.33, .491] 1904.46

Fig. 2. Funnel plot for publication bias
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