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Outcomes of active learning methods in an
electrocardiography course, identifying the effects of flipped,

case—based, and team—based learning
Chul-Tae Kim' - Jung Sun Kim"

'Department of Emergency Medical Service, Konyang University

=Abstract =

Purpose: This study aimed to introduce active learning methods, including flipped, case—based,
and team—based learning in an electrocardiography (ECG) course and to investigate outcomes and
satisfaction with these methods,

Methods: To identify the learning effect of active learning, pre—and post—academic self—efficacy
was compared between the experimental and control groups. In the experimental group, pre—and
post—knowledge and clinical performance regarding ECG were also assessed., In addition, class
satisfaction was investigated after application of active learning methods in the experimental
group, Data were collected from 84 paramedic students and analyzed using SPSS 22.0 (IBM,
Armonk, NY, USA),

Results: The experimental group showed significant improvement in post—academic self—efficacy
and knowledge. The experimental group also showed high clinical performance (9.83 out of 10 in
ECG checking ability and 9.63 out of 10 in ECG reading ability). The mean satisfaction score was
4.23 out of 5 (responses based on a Likert scale) in the experimental group.

Conclusion: Active learning in an ECG course was found to be highly effective and satisfactory,
Furthermore, paramedic students can enhance their accountability and judgement with team—based
learning through free engagement in discussion,
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Table 1. Process of active learning

First part
Time Before mid—term exam,

After mid—term exam,

Contents

Introduction and principles of B

ECGs of cardiovascular disease
(eg. STEMI', arrhythmia)

Active learning methods Flipped learning

Case—based learning(CBL)

“ECG: Electrocardiography, TSTEMI: ST—elevateion myocardial infartion
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Table 2. General characteristics of the subjects (N=84)
Variables Categories Range Mean=+SD N(%)
Female 47(55.95%)
Sex
Male 37(44.05%)
1% grade 18~20 18.6+0.09 43(51.19%)
Age
ond grade 19~26 20.9+0.22 41(48.81%)
AHE A4S Ad Sa+x8a 28hd g4 H4F 714 (equal variance not assumed)2 A€
o o dER By S AFE A sl ARE gx2o] SudE Aolg ulas)
3} Fol ST AAES AFO) Aol W Qv UH dezo) SEUT A 4]
7.69, EEHAE 1,559 (Table 3, 3 A asHe Aol BAACE fYEHTh

StIH A7) Be e Al saTEs 2
ohd ST 2]l SarRel 1shd oAl
dge R oh5a & 24z S A
SHEAS Apole] Hte: 5,000 FEEHAR=
10.48, djz2ate] s5A% Apolo] Hh2 -2.80

(p=.000). 314 27

102H608) 2 A7)

B A= AS
) 1

Aas7r 1028507

=
231 A7 8EFA0%) 0= T Y] 7 74
ok ste] Al THolE AHlnet

72AES Aol

2}
AR fejstgont

(p=.012, p=.000) A}AIZFE] Alol= FAHOR
FolstA] ghottH(p=.543)<Table 3). o|={gt H3}

|

S

[S) = paw

= (Table 4)0)4 23] AR sz 217
A AFTA BE A(87.44)00 BlEl S5

(92.44)° FAHCE F5HA(p=.003) F7F

Table 3. Differences between post— & pre—test on ECG knowledge and academic self—efficacy

(N=84)
Variables Pre & Post test difference(Mean=+SD) t J)

Knowledge on ECG 7.69+1.55

Exp 5.00+10.48 4.047 000
Academic self—efficacy

Cont' -2.80+6.91

Exp 1.7745.19 2.571 012
(1) Task difficulty preference

Cont' -0.90+4.25

Exp’ 2.77+4.78 4,741 .000
(2) Self—regulatory efficacy

Cont' ~1,53+3.46

Exp 0.47+5,99 0.611 543
(3) Self—confidence

Cont' -0.27+4.99

*Expi Experimental group, Cont: Control group
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Table 4. Learning effect of active learning method on knowledge and academic selfi—efficacy (N=84)
Pretest Posttest
Variables p
Mean£SD Mean £SD
Knowledge on ECG 1.11+0.90 8.80+1.25 —32.565 .000
Exp* 87.44+13.08 92.44+11.57 -3.128 .003
Academic self—efficacy
Cont' 90.56+12.21 87.76+12.84 2.600 .013
Exp 28.23+6.18 30+4.94 -92.233 .031
(1) Task difficulty preference
Cont' 30.10£5,86 29.20£5.16 1.359 182
Exp 33,47+4.33 36.23+5.36 -3.794 .001
(2) Self-regulatory efficacy
Cont’ 34.81+£5.00 33.27+£5.30 2.840 .007
Exp 25.74+5.21 26.21+5.93 -0.509 613
(3) Self—confidence
Cont” 25.56+6,05 25.29+5,93 0.344 732
"Exp: Experimental group, "Cont: Control group
stodct, SHAYE HelAls BHs #(90.56)] 2) ME= & U BESE
Bs s FET.76) FAHCR FolsH HEE By Yoz 58 s SFTE
(p=.013) Faskgle}, dtolsds Adel=A s} 95hd shS gato s olE|E gy Bk59)
sop Ar|xdasd 2okld 47 SAXCE mus 24sly) e 1348 27aAF Hojl AA
FsA(p=.031, p=.001) 7Kt AR = = sea) HrAE ASErT 7T AL Hofl=
woplME FAKCR fFofRt Al HolAl & oxj® AR = Lo gat S3wsE Alg
Uthp=.613). dxwolM= IAGOlE ATt srodrt AT =24 2 AAE 3E Lo 7z}
AAgrolol A EAK o= %ﬂa Aolg WolZ  me 107 wolgT AAE £ S B
ORI (p=.182, p=.732) A7|ZHa57 o= 9.83%0|9 1 AAE = =g B 9 637 0]
EAHCRE FYBHA(p=.007) 48ttt Table Ack(Table 5). ool +asde HA=E &
4. A(9.90% B=(9.75) ¥ 7HA| BN B
Table 5. ECG measurement skill and reading ability (N=43)
Variables Categories Range Mean+SD N(%)
Female 9.2~10 9.90+0.22 22(51.2%)
ECG measurement skill ~ Male 9.6~10 9.30+2.10 21(48.8%)
Total 9.2~10 9.83+£0.88 43(100%)
Female 9~10 9.75+0.29 22(51.2%)
ECG reading ability Male 7.6~10 9.07+2.09 21(48.8%)
Total 7.6~10 9.63%£0.44 43(100%)
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T+ HeHY 3 EEEY Et(Table 5). etz 2ARE skt s 53 AkofA
4.2340I3it}, SHETEEL grje] ooz ol
3. ME|E Y &g DEER 5 SEAAE IS 44008 7V w9k o
ME|H o] B4 & oazely) oshd 5f woEw Ue el ASHoR o=
Table 6. Learner’s satisfaction in an active learning based course (N=43)
Items Sub—items Mean+SD
zla'ttii?ener’s I was actively involved in this class. 4.37£0.68
I am satisfied with active learning method, 4.23+0.89
9. Learner’s | recommend this learning method for another practice, 4.02+1.07
satisfaction The contents in active learning was interesting, 4.33+0.83
sub total 4.24+0.96
The contents were appropriate in learning class topics, 4,35+0,72
3. Suitability The contents are matched with what learners are expecting in this class. 4.23+£0.92
for contents
Learning contents were easy to understand. 4.00+£0,91
subtotal 4.19+0.86
The learning objectives in this class were accomplished. 4.26+0.76
I acquired new knowledge through this class, 4,56+0.74
4 Learning I acquired ability to judge problems of patients through this class. 4.35+0.95
achievement I acquired ability to communicate with patients through this class, 4.44+0.93
I acquired ability to perform practical first—aid procedures through this 43741 02
class. : )
subtotal 4.40+0.85
Elci:e ac;ifi was so interesting that the desire to learn this contents was 4914098
5. Motivation After this class, motivation of studying was increased than before this 4004092
class. : :
subtotal 4.11£0.94
This class will be helpful for future clinical practice, 4.51+0.,74
6. Connection Fear for clinical practice has been decreased through this class. 3.84%£0.95
with Aclinical I got'very interestgd in clinical practice' and my expectation about clinical 41940 83
practice practice has been increased through this class, : :
subtotal 4.16+0.89
Zg)ii’ig;nce My confidence in clinical performance is established through this class. 4.23+0.93
I can see my strengths and weakness through this class. 3.95+0.94
8. Reflection 1 can confirm required knowledge and skills for first—aid procedure
through this class. 4.14%0.89
subtotal 4.11+£0.92
Total 4.23+0,90
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