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Improving the Effectiveness of Nursing Students' Electrocardiogram Learning
with Digital Interactive Teaching Materials

Abstract

The purpose of this study was to develop digital interactive teaching materials and
to understand the barriers for learning Electrocardiogram
(ECG). Researchers assessed the differences between traditional teaching
methods and traditional teaching methods combined with the effectiveness of digital
interactive teaching materials in two groups (classes).

The research employed a pre-testand post-test quasi-experimental design in
the two-year nursing bachelor program from a university in south Taiwan. The self-
designed ECG learning assessment was used to collect data at week three and seven.
Content analysis was used to understand the challenges faced by students, the needs of
learning ECG, and the effectiveness and overall satisfaction of digital interactive
teaching materials “Kahoot”.

Students self-selected to a control group (n = 67) or an experimental group (n
= 31) were at week three. The control group participated in a four-hour session and
two-hour self-learning session with the ECG rhythm simulator. A test followed the
sessions. The experimental group received identical courses as control group but
they had 15-25 minutes interactive session with digital materials during the class for
three weeks.

The results indicated that there were no significant group differences in the
demographic data, pre-test and post-test of ECG training. The students who had
registered license could influence the scores of pre-test and post-test. CPR license
could influence the scores of pre-test only. The interview data revealed two major
barriers students identified in learning ECG in 5-year Nursing program were low
motivation and lack of understanding. The three issues that emerged from the
interviews that demonstrated the need of comprehensive learning ECG were: an easy
way to memorize and distinguish waves were inconsistent between book/handouts
and on the simulator ECG monitors; more exercises and tests required; and, digital
interactive media “Kahoot” as an enjoyable way for learning ECG.

The findings support the digital interactive media may not show efficacy for

ECG learning without tests combined together.

Keywords: Electrocardiogram (ECG), digital interactive media, student nurse, quasi-
experimental design, qualitative research
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Mol is R EREZRABTLIAREE2 1L EKIV=I9Y)
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*p<.05 ; **p<.01 ; ***p<.001
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Whitney
M+SD M=SD U p
m P A A 4.47+2.46 2.80+1.99 605.0 .001**
RN 13.18+3.43 8.70+4.30 435.50 .000%**
fs Bl Ao T B 6.81+2.00 4.87+£2.05 520.50 .000%**
ER ki TRl ) 6.37+£1.92 3.83+£2.52 433.0 .000%**
A AEKG{s w (7 4 £ 4.43+1.87 3.47+1.72 692.5 .010*
# i EKG{s m (7 4 £ 4.28+1.77 2.43+2.18 498.0 .000%**
ERTIC A S 8.71+2.88 5.90+3.50 5135 .000%**
*p<.05 ; **p<.01 ; ***p<.001
%7
SRV REDSPIE L RS ELIF 2 RK(V=98)
3 PRMN=2¢ &I R(=T2) Mann-
b ) Whitney
M=SD M=SD U p
EER 5.12+£2.73 3.544+2.21 617.0 .01
=R 12.88+3.64 11.42+4.39 763.5 .16
A AEKGH = 7 & £ 4.63+1.61 4.10+1.97 920.9 .90
# iLEKGis v 7 & £ 3.54+1.92 3.78+2.14 858.0 .53
RIS A 4 7.77+£2.96 7.88+£3.47 883.5 .67

3 *p<l05; **Fp<.01;

wHkp< 001



% 8

PECTIWMEY FELILR

LRl ERA L FES 2 RWIV=I8)

P 33(n=4) (=82 H(n=12) Kruskal-
Wallis
M=+SD M=+SD M=SD H p
GRS 3.4042.06 4.06+2.62  4.40+1.84 1.98 37
ERk R 10.40+3.93 11.88+4.35  14.1+3.18 5.84 .05
BplAAC TH 3.25£1.97  6.31+2.15  7.50+2.32 7.31 .03*
fsplEs e TR 51548225 557253 6.60+1.71 3.60 17
A AEKG?& # 3.5542.09  4.18+1.65  5.00+2.58 3.41 .18
(A S
# i EKG & 7 3.4542.19  3.65+2.03  4.70+2.11 3.33 .19
(A S 7+3.74 7.82+3.11 9.7+3.50 5.62 .06
e dom 4
%9
FRIEVYCIRMAVRBFEIRERLZLTFRFL KR (V=98)
BP & (n=91) 3 (n=7) u
M=SD M=SD
P, A 3.9742.51 3.86+1.46 3150 .96
= /?'J R 11.74+4.36 12.71+£1.89 277.0 .57
(R N ) 6.14+2.26 7.14+ 0.69 219.0 .16
{8 p# AL T H) 5.59+2.48 5.57+1.51 3120 .93
HWAEKGs @ 4~ £ 4.10+1.92 4.57+0.98 2625 43
# L EKG{s % (8 4 £ 3.67£2.10 4.29+1.80 265.0 .46
R R S 7.77+3.38 8.86+2.55 2575 .40
% 10
TRETSTHRBBAVEBFEZRERLFLAFEF 2V ERIV=I8)
b ) #£ (n=83) 1 (n=16) u
M=+SD M=+SD
ELRIK N 3.83+2.50 2.67+2.06 4815 .16
R 11.69+4.35 12.4743.60 537.5 .40
(SR A TR 6.07+2.26 7.00£1.69 431.0 .06
(s Pl s s 7B 5.61+2.46 5.47+2.23 606.0 .87
A AEKGs # @ 4 £ 4.11£1.96 4.27+1.36 5935 .77
# AL EKG{s % 8 A £ 3.75+2.09 3.5342.03 579.5 .67
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RTINS 7.86+3.40 7.80+£2.98 611.0 91
%11
BEE LS AHSE SRR RA AT EE2 1 ER(V=98)
7P 3(m=4) H#i@A (=82 Fn=12) Kruskal-

Wallis
M+SD M+SD M+SD H D
R 6.75+3.30 3.85+2.42 3.75+1.96 3.65 .16
RIS 15.50+5.44 11.45+4.07 13.00+4.59 4.57 .10
R R PN | 7.50+2.89 6.04+2.16 7.00+£2.13 33 .19
f Bl e s T B 8.00+2.71 5.41+£2.30 6.00+2.80 431 12
A AEKG{s = 7 4.50+1.29 3.98+1.85 5.02+2.02 2.39 .30
NS
& i EKG{s = {7 4.25+1.71 3.62+2.00 4.17+£2.73 .96 .62
A S 8.75+£2.50 7.60+3.22 9.25+4.05 2.76 25
ERTIC WA 4
v & 2 #ic i Wilcoxon Signed-Rank test  # 5L8 &tk T

FAFMPEEL > BRAASFLE T RIS RT3 R ZRAPTHFE

% B (p<.001) -

%12
EREL TR L EH A (FRSRIRR)
L
Pl & AL BECG

1 B A ~ECG - - BBERE WPRAS - SR

{4 p . AECG ECG A
z -8.539 -8.398 -8.604
BRTREFNE (L) .000 .000 .000

HA SRR S GRUAA TR TS 5Tl T A 2§ R B (p<.001) -

R a4 548.1% - i wiF > AR 4o
f$ Pl 33 4 = 6.185+.898 = p|. T B4 +2.9763 RN
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%13
E TN S BRALS L EH PR FL

AL T

RE= K
4 B Ea B T TR 4 VIF R T
1 (% #1) 7.544 644 11.713 .000
R A 1.077 139 621 7.767  .000  1.000 1.000  .386  .380
2 (% #%) 6.185 678 9.121  .000
TR A .898 135 518 6.652  .000  .900 1.111
4 RN 2.976 713 325 4177 .000  .900 1111 481 470
R? = .481, Adjusted R? = .47
I BB TR FRETE 2
HRFTRLSFreis o dekp }E’iﬁ;%;i%‘—t 10i= > 32 B 24 B A & ¥ o
P BT RE SRR S o 5 A30-4040 4 0 F TR B AT

o AEALEYCTRL ARG LB HEAAFY 2 2E FRrEV AR
BriEk > 4o i 14

% 14

FVCIMARARAFY ¥t RL KT~ - Fi

- \gsﬁs,uimﬂa
1. B i
118y m&8 /2 &1 #
125 B2 A
1.2.1 371 B & ¢h %
12234 4%
2.7 BRI L B A
21 * 2 2fze 7B 5k
211 AR/ E A BRI FP R
212 BAHF FES o F
22REFREPF A RE
220 B AR FE s TH
222 AHPEA S THL R 2 HT
SoRACTREY SuFIBR
L et B2 $37
2.7 % 5y 2
cRCE RN E S 3
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3.1 Kahoot §]j% ¥ % 4%
3.2 7= Kahoot rps w4 5 = s 2 g

= FAHKEFILERETHEN
S EE A TP FAE 2 K TH* Kahoot i » KEF T & i
NE A2 AT AT A
% 15
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1.8 %25 7 3 K32 Kahoot 8 * 7 £ 4 it
11 254 7 i B 8w T4 ¥
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13%Kahootﬁa"’-]€§£ i
14 % < § BIEE ) e g7 g & p 7
1.5 mager ip 4 ?Flﬂ?*
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B~ B

AF 3w Kahoot /i » w272 FEXGE - 3 b A alFH i8> 1 8PP
WY R %é?vJQﬁﬂﬁﬁﬂW%WWWfQ% & Fe R R
ORI EE A G R o MR PR EERCTRIEASA AR PREEY

?ﬂ?%’%i?’lﬁ BIAAS TR Z ?1‘°5‘-E‘7"1/@'i?91§?%’€5‘.’4
FF AR o 4T Kahoot kA » > B ARERLA(RIALEES
B it Kahoot KE B R A KE) &, E’pﬁ FHARE Ho wB4PFLE
AR R AP RE A o BT DS Y Sk

4
3 X5 g2 ® . Yrw # (2012) « Mini- CEX s T BRE - &
BREFRG b - FELZEY ) (1) 83-89

2 45% (2016) - 5 3 Kahoot Z:yTrps s 4 ket 39 M2 B 2 5%f « &
TSP T 0 (115) 0 37-57

TEM TR I AT R 82~ AFIE (2006) - T BIKE
ST P BIFE KT R 20(3) 0 208-209 o

*F% (2008) s w RWKF > ZE TR BT - 7 BEZ RS 8(33)
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