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Abstract 

Aim:  Teaching Basic Life Support (BLS) in schools is a key initiative to improve the survival rates after out-of-hospital 
cardiac arrest. Low-cost training materials can reach a wider population. Our aim was to compare the effectiveness 
of using teaching cards with the traditional instructor-led and combined methods on BLS skills and attitude and to 
evaluate the long-term effects after two months.

Methods:  A quasi-experimental combination design study. Two hundred sixty-three schoolchildren aged 6 to 
10 years were assigned to three groups with different methods to teach BLS: teaching card group (n = 100), traditional 
instructor-led teaching group (n = 91), combined teaching group (n = 72). BLS skills and attitude were measured and 
compared before the training (T0), after the training (T1), and two months later (T2).

Results:  BLS skills improved in every group at T1 compared to T0 (p < 0.001) and remained higher at T2 than at T0 in 
almost all cases (p < 0.001). Skill performance was similar in most of the skills between the three groups at T1. The best 
skill scores acquired were calling the ambulance and the correct hand position by chest compression. Positioning the 
head during check the breathing was more effective in the traditional group (48.4%) and combined group (61.1%) 
than in the teaching card group (19.0%) (p < 0.001) at T1. However, some skills improved significantly in the teach‑
ing card group at T2: check breathing for 10 s (p = 0.016); positioning the head by check breathing (p < 0.001); and 
positioning the head by ventilation (p = 0.011). Attitude did not change significantly in any of the groups (p > 0.05). 
Furthermore, the level of attitude was inferior in the teaching card group compared with the traditional (p = 0.005), 
and the combined groups (p = 0.049).

Conclusion:  Using low-cost materials for teaching BLS for young schoolchildren can improve their skills, however, 
could not improve attitudes. Teaching cards were not inferior compared to traditional and combined methods in 
some skills but inferior in others. Therefore, hands-on training opportunity is still important. Teaching cards are useful 
for long-term learning. To learn correctly the whole sequence of BLS is difficult for 6 to 10 years-old children, however, 
they are able to learn more BLS-related skills separately.

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Open Access

*Correspondence:  balint.banfai@etk.pte.hu

1 Institute of Emergency Care and Pedagogy of Health, University of Pécs 
Faculty of Health Sciences, Vörösmarty Street 4, 7621 Pécs, Hungary
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12887-022-03730-3&domain=pdf


Page 2 of 12Kovács et al. BMC Pediatrics          (2022) 22:648 

Introduction
Out-of-hospital cardiac arrest (OHCA) is a leading cause 
of death worldwide [1]. Quick and effective bystander 
help can save lives. Early high-quality cardiopulmonary 
resuscitation (CPR) and automated external defibrillator 
(AED) use improves the chance of survival with better 
neurological outcomes [2, 3]. However, the willingness to 
help is lower than expected [4, 5]. The European Resusci-
tation Council (ERC) stated that educational efficiency is 
one of the three multiplicands that would affect survival 
[6]. Therefore, increasing awareness, willingness to per-
form first aid and CPR, and participation in training is a 
key issue by leading health care authorities [7, 8].

Introducing CPR training at schools is one of the key 
initiatives to improve the community response after 
OHCA. The KIDS SAVE LIVES campaign has been suc-
cessfully implemented worldwide [9–11]. A wide range 
of people is able to teach schoolchildren for CPR suc-
cessfully (e.g. healthcare professionals, trained teach-
ers, healthcare students, etc.) [12, 13]. However, there 
are several limitations of the implementation of first aid 
and CPR education in schools (e.g. lack of time, lack of 
knowledge, financial reasons, lack of instructor, etc.) 
[14–16].

To increase the knowledge and skills related to Basic 
Life Support (BLS) many types of training are avail-
able. The most common type is the instructor-led train-
ing, however, it has some disadvantages (e.g. no time for 
participation, not enough time to practice on manikins, 
inconsistency in instructions, inconvenience, anxiety in 
an unfamiliar setting) [17, 18]. Therefore, self-instruction 
courses and new alternative methods can be promis-
ing which enables mass training capacity gets improved. 
Usually, these programs include videos, virtual reality 
(VR), smartphone apps, or personal manikins with or 
without any feedback possibility. Comparing such train-
ing methods with traditional training can lead to good 
quality knowledge scores, but poorer skill performance 
[19]. Another challenge can be the availability of these 
alternative methods (e.g. due to financial reasons). New, 
repeatable, low-cost training methods include the poten-
tial to reach a much larger target population.

Children learn different way than adults so teaching 
materials should created to childhood specialities [20]. 
Several prior studies focused to measure the effectiveness 
of CPR training in different age groups, however, the best 
way to teach BLS to children is still unknown [21–24].

Our aim was to compare the efficacy of our self-made 
BLS „teaching cards” with the traditional, instructor-
led, and combined teaching on skills and attitude of 
6–10-year-old schoolchildren. We hypothesized that 
using teaching cards is non-inferior to the traditional and 
the combined teaching (neither in improving skills nor in 
attitude).

Methods
A quasi-experimental combination design study was 
conducted to investigate and compare the effectiveness 
of BLS teaching cards, the traditional instructor-led and 
the combined teaching among 6-to-10-year-old primary 
school children.

Participants
Schoolchildren from the first four classes of the primary 
school (6–10-year-old) were participated in this study. 
Children in this study were from three urban primary 
schools located in Kecskemét, Hungary. The study was 
conducted between December 2019 and March 2020. All 
students were involved who attended the given classes of 
the schools. Children who had not the parental consent 
were excluded from the study.

Study design
Participants were randomly assigned to three different 
groups: teaching card group, traditional teaching group, 
and combined teaching group. Randomization was based 
on the three different schools to avoid contaminating the 
different methods in the same school. The content of the 
training was the sequence of BLS followed the ERC 2015 
guidelines [25].

In the traditional teaching group, participants went 
through a traditional training using a standard BLS mani-
kin (AMBU® Man W model; AMBU A/S, Baltorpbak-
ken 13, DK 2750 Ballerup, Denmark) by an experienced 
instructor. The training included a 45  min long session 
(15  min theoretical background and 30  min hands-on 
training).

In the teaching card group, children get the appro-
priate theoretical background about the BLS and an 
explanation of how to use the teaching cards. This 
group was led by an experienced instructor, as well. 
Teaching cards contained pictures (first page) and a 
short subscription (opposite page) about all elements of 
BLS (Fig. 1). The hands-on training was not part of this 
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group. The training lasted 20  min (15  min theoretical 
background and 5 min about the usage of the teaching 
cards).

Teaching card descriptions (1–5) are based on the 
ERC 2015 BLS Guidelines [25].

In the combined teaching group the two prior meth-
ods were combined: traditional instructor-led train-
ing expanded with the teaching cards. The training 
included a 45  min long session (15  min theoretical 
background and 30  min hands-on training, and addi-
tional instructions were given about the usage of teach-
ing cards).

The instructor in our study was a paramedic with 
ERC related instructor license and with more years 

of experience in teaching BLS to schoolchildren. The 
instructor was the same person in every group to avoid 
possible biases based on personal differences.

Teaching cards in the teaching card group and the 
combined teaching group were possible to use not only 
during the training session but also after it (except in the 
tests). The ratio of instructor and children was 1:10 in the 
traditional and combined teaching groups.

All children’s BLS skills and attitudes were tested 
prior to the educational session (T0). To evaluate skills, 
a scenario with a manikin was presented with the fol-
lowing instruction: „A person is lying on the ground 
with a health emergency and needing help. Please show 
what would you do to help the victim?” Childrens’ 

Fig. 1  Teaching-cards about adult Basic Life Support (BLS). 1 = Make sure that you, the victim (or anybody) are safe. Shake the victim by the 
shoulders and ask: Hello, are you all right?. 2 = Check the breathing: (a) tilt the patient’s head back; (b) use the look-listen-feel formula (looking at 
the chest movements, listening, and feeling the air-flow); (c) check the breathing for 10 s. 3 = Call the ambulance at 112. 4 = Start CPR: a Kneel one 
side of the victim; b Place the heel of the hand in the center of the chest (the lower third of the sternum); c Place the heel of your other hand on top 
of the first hand and interlock your fingers; d Keep your arms straight; e Position yourself vertically above the victim’s chest and press down on the 
sternum at least 5 cm (but no more than 6 cm); f After each compression, release all the pressure on the chest without losing contact between your 
hands and the chest of the victim; g Repeat at a rate of 100–120 min.−1. 5 = Continue CPR: a Repeat chest compressions 30 times; b Tilt the head 
back; c Blow the air into the patient’s mouth or nose two times (and keep the other closed); d Continue with the ratio of chest compression and 
ventilation of 30:2
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performance was assessed using a checklist by an inde-
pendent BLS instructor blinded the study groups. Ten 
independent elements of BLS (check safety, check 
response, check breathing for 10  s by positioning the 
head and using look-listen-feel, call the ambulance, hand 
position of chest compression, correct number of chest 
compressions, positioning the head for ventilation, the 
correct number of ventilation) were assessed by an expe-
rienced instructor. For evaluating BLS skills together (the 
whole sequence), the proportion of students who per-
formed successfully all of the elements, and/or passed 
a minimum of 60% of the elements [26]. For scoring, 0 
points was given in case of missing or incorrect elements 
and 1 point was given if the skills were correct.

The attitude was evaluated by answering the following 
question: „A person is lying on the ground with a health 
emergency and needing help. Would you help him/her?” 
The question was asked orally and answers (yes/no) were 
documented on the checklist by the instructor before the 
skill assessment at T0, T1 and T2.

After the educational session, children were assessed 
within one week (T1) and two months later (T2). Post-
training measurements were carried out with the same 
methods described by T0.

Sample size calculation
The sample size calculation was made by G*Power 3.1 
software (Heinrich-Heine-Universität, Düsseldorf, Ger-
many) with an effect size of 0.3, an alpha-error probabil-
ity of 0.05, and a statistical power of 0.95 with a degree of 
freedom of 2. It was determined that 172 children were 
required. We tried to recruit as many students as possible 
from the first four classes of the three primary schools.

Statistical analysis
Statistical analysis was conducted using SPSS 24.0 (Sta-
tistics Package for Social Sciences, Chicago, IL, USA). 
Descriptive statistics were performed (percentage, mean, 
standard deviation) to describe the sample. Categori-
cal variables (absolute and relative frequencies) were 
compared by using McNemar-test (pairwise intragroup 
comparison) and Chi-square test or Fisher’s-exact test 
as appropriate (intergroup comparison). Similarly as 
described by Abelairas-Gómez et al. [20], the effect size 
was calculated, as well. Cohen’s g was used for intragroup 
comparisons (small: 0.05–0.15; medium: 0.15–0.25; 
large ≥ 0.25). Cramer’s V was used for intergroup analysis 
(small: 0.10–0.30; medium: 0.30–0.50; large ≥ 0.50). One-
way ANOVA was applied to compare the age of the dif-
ferent groups. A p-value less than 0.05 was considered to 
be statistically significant.

Ethics approval and consent to participate
The participants, their parents, and teachers received 
written and oral information prior to study commence-
ment. They were informed of their right to withdraw at 
any time with no personal consequences. The children’s 
parents gave written informed consent before their child 
entered the study. The study protocol was approved by 
the Regional and Institutional Research Ethical Com-
mittee of the Clinical Centre of the University of Pécs 
(approval number: 7756 – PTE 2019).

Results
A total of 278 primary school students were recruited 
for the study. Fifteen of the participants were excluded 
because of the exclusion criteria (students had not the 
parental consent. As such, 263 students were allocated 
to the training groups: 100 (38.0%) to the teaching card 
group, 91 (34.6%) to the traditional teaching group, and 
72 (27.4%) to the combined teaching group (Fig. 2).

Gender, age, and class distribution were similar 
between the three groups. The main characteristics of the 
participants are shown in Table  1. Participants did not 
participate in any formal BLS training before the study.

BLS performance improved in every group after the 
training (from T0 to T1; p < 0.001 in every case (Tables 2 
and 3, Figs. 3 and 4).

The baseline skills were similar in the traditional (TG) 
and combined (CG) teaching groups but were superior 
in some skills than in the teaching card (TCG) group: 
check safety (TCG vs. CG, p = 0.016); call the ambulance 
(TCG vs. CG, p = 0.024); hand position in chest compres-
sion (TCG vs. TG and CG (p < 0.001 in both cases). Skill 
performance was similar in most of the cases between 
the three groups after the training (at T1). The best skill 
scores acquired were calling the ambulance and the cor-
rect hand position by chest compression in every group. 
However, positioning the head during check the breath-
ing was more effective in TG (48.4%) and CG (61.1%) 
than in TCG (19.0%) (p < 0.001 in both cases). Calling the 
ambulance was more successful in groups using cards 
(TCG: 90%, CG: 94.4%) than in the TG (79.1%) (p < 0.05 
between TCG and CG vs. TG, in both cases). In addi-
tion, the number of chest compressions was correct in 
TCG in a higher proportion than in CG (93.0% vs. 81.9%, 
p = 0.026).

In the majority of the cases, the performance in TCG 
was superior to TG and CG two months after the train-
ing (Tables 2 and 3, Figs. 3 and 4). Some skills improved 
significantly in TCG at T2: check breathing for 10  s 
(p = 0.016); positioning the head by check breath-
ing (p < 0.001); and positioning the head by ventilation 
(p = 0.011).
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Fig. 2  Study flow chart

Table 1  The main characteristics of the children

Data are presented as numbers and proportions in brackets (except age)

Characteristics In total (N = 263) Teaching card 
(n = 100)

Traditional (n = 91) Combined (n = 72) p-value

Boys 133 (50.6) 51 (51) 47 (51.6) 35 (48.6) 0.923

Age (mean ± SD) 8.49 ± 1.1 8.33 ± 1.2 8.51 ± 1.1 8.62 ± 0.8 0.07

Class 0.430

  First 67 (25.5) 25 (25.0) 29 (31.9) 13 (18.1) 0.143

  Second 70 (26.6) 31 (31.0) 22 (24.2) 17 (23.6) 0.670

  Third 67 (25.5) 23 (23.0) 28 (30.8) 16 (22.2) 0.587

  Forth 59 (22.4) 21 (21.0) 12 (13.2) 26 (36.1) 0.08
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Assessing the results together, the total BLS sequence 
was performed correctly and in the appropriate order 
by only an extreme minority of young children after the 
training (at T1): 4.0% of TCG, 14.3% of TG, and 8.3% of 

CG. TCG had the highest proportion performing the 
whole sequence correctly (7.0%) compared to TG (0%) 
and CG (1.4%); p < 0.05 in both cases at T2. If the pass 
rate is defined by 60% (at least 60% of the BLS sequence 

Table 2  Results of intragroup comparisons

* Statistical analysis was not appropriate because the number of correct skills was 0 at these time points

P-values are added and effect sizes in brackets. Intragroup effect sizes were small or medium (0.05–0.25) in every case

T0 Pretest before the training, T1 Post test within one week, T2 Post test after two months, BLS Basic Life Support

Skills p-values (effect sizes)

Teaching card Traditional Combined

T0 vs. T1 T0 vs. T2 T1 vs. T2 T0 vs. T1 T0 vs. T2 T1 vs. T2 T0 vs. T1 T0 vs. T2 T1 vs. T2

Check safety  < 0.001 
(0.20)

 < 0.001 
(0.22)

0.648 (0.16)  < 0.001 
(0.22)

 < 0.001 
(0.20)

 < 0.001 
(0.22)

 < 0.001 
(0.18)

 < 0.001 
(0.24)

0.546 (0.14)

Check con‑
sciousness

-* -* 0.122 (0.16) -* -  < 0.001 
(0.20)

-* -*  < 0.001 (0.22)

Check 
breathing 
(10 s)

-* -* 0.016 (0.20)  < 0.001 
(0.24)

0.625 (0.14)  < 0.001 
(0.20)

-* -*  < 0.001 (0.20)

Check 
breathing 
(positioning 
the head)

-* -*  < 0.001 
(0.22)

-* -  < 0.001 
(0.22)

-* -*  < 0.001 (0.20)

Check 
breathing 
(look-listen-
feel)

 < 0.001 
(0.24)

0.110 (0.18) 0.834 (0.14)  < 0.001 
(0.24)

 < 0.001 
(0.20)

 < 0.001 
(0.20)

 < 0.001 
(0.22)

0.072 (0.18) 0.012 (0.20)

Call the 
ambulance 
(112)

 < 0.001 
(0.20)

 < 0.001 
(0.17)

0.454 (0.14)  < 0.001 
(0.20)

 < 0.001 
(0.23)

0.824 (0.14)  < 0.001 
(0.22)

 < 0.001 
(0.19)

1 (0.16)

Chest com‑
pression (30)

-* -* 0.238 (0.14)  < 0.001 
(0.20)

 < 0.001 
(0.20)

0.143 (0.18)  < 0.001 
(0.22)

 < 0.001 
(0.22)

 < 0.001 (0.20)

Chest 
compression 
(hand posi‑
tion)

-* -* 0.453 (0.20)  < 0.001 
(0.16)

 < 0.001 
(0.18)

1 (0.20)  < 0.001 
(0.24)

 < 0.001 
(0.22)

1 (0.12)

Ventilation 
(positioning 
the head)

-* -* 0.011 (0.18)  < 0.001 
(0.20)

0.765 (0.17)  < 0.001 
(0.20)

-* -*  < 0.001 (0.23)

Ventilation (2 
times)

-* -* 0.243 -* -*  < 0.001 
(0.23)

-* -*  < 0.001 (0.21)

Total BLS 
score (every 
step were 
correct)

-* -* 0.213 (0.15) -* -* -* -* -* 0.435 (0.19)

Total BLS 
score (≥ 60% 
were correct)

-* -* 0.011 (0.21) -* -*  < 0.001 
(0.24)

-* -* 0.001 (0.23)

Attitude

  A person 
is lying on 
the ground 
with a health 
emergency 
and needing 
help. Could 
you help 
him/her?

0.139 (0.15) 0.690 (0.13) 0.424 (0.20) 0.839 (0.18) 0.210 (0.21) 0.405 (0.15) 0.791 (0.18) 0.424 (0.16) 0.774 (0.20)
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is correct), group members performed similarly at T1 
(TCG: 47.0%, TG: 45.1%, and CG: 59.7%). Effectiveness 
declined significantly in TG and CG (from 45.1% to 18.7% 
in TG, p < 0.001; from 59.7% to 33.3% in CG, p = 0.001) 

at T2, however, improved in TCG (from 47.0% to 63:0%, 
p = 0.011). Summarized data about the performance 
are shown in Tables 2, 3 and Figs. 3, 4. Attitude did not 
change significantly in any of the groups over time (from 

Table 3  Results of intergroup comparisons

* Statistical analysis was not appropriate because the number of correct skills was 0 at these time points

P-values are added and effect sizes in brackets. Intergroup effect sizes were small or medium (0.10–0.50) in every case

T0 Pretest before the training, T1 Post test within one week, T2 Post test after two months, TCG​ Teaching card group, TG Traditional group, CG Combined group, BLS 
Basic Life Support

Skills p-values (effect sizes)

T0 T1 T2

TCG vs. TG TCG vs. CG TG vs. CG TCG vs. TG TCG vs. CG TG vs. CG TCG vs. TG TCG vs. CG TG vs. CG

Check safety 0.268 (0.24) 0.016 (0.31) 0.162 (0.32) 0.621 (0.23) 0.122 (0.32) 0.284 (0.34) 0.025 (0.40) 0.354 (0.31) 0.031 (0.38)

Check con‑
sciousness

-* -* -* 0.289 (0.26) 0.370 (0.32) 0.922 (0.30) 0.289 (0.31) 0.016 (0.40) 0.986 (0.24)

Check breathing 
(10 s)

-* -* -* 0.767 (0.23) 0.109 (0.35) 0.190 (0.32) 0.767 (0.29)  < 0.001 (0.42) 0.929 (0.27)

Check breathing 
(positioning the 
head)

-* -* -*  < 0.001 (0.40)  < 0.001 (0.38) 0.105 (0.24)  < 0.001 (0.41  < 0.001 (0.38)  < 0.001 (0.44)

Check breathing 
(look-listen-feel)

0.136 (0.35) 0.081 (0.28) 0.146 (0.34) 0.855 (0.30) 0.109 (0.34) 0.082 (0.34) 0.855 (0.31)  < 0.001 (0.40) 0.929 (0.31)

Call the ambu‑
lance (112)

0.397 (0.29) 0.024 (0.36) 0.189 (0.32) 0.036 (0.31) 0.293 (0.28) 0.005 (0.41) 0.036 (0.45) 0.145 (0.29) 0.005 (0.33)

Chest compres‑
sion (30)

0.06 (0.36) 0.576 (0.29) 0.731 (0.28) 0.471 (0.29) 0.026 (0.35) 0.130 (0.30) 0.471 (0.24)  < 0.001 (0.40) 0.007 (0.37)

Chest compres‑
sion (hand 
position)

 < 0.001 (0.35)  < 0.001 (0.34) 0.372 (0.31) 0.878 (0.29) 0.054 (0.33) 0.630 (0.28) 0.878 (0.27) 0.738 (0.27) 0.396 (0.32)

Ventilation 
(positioning the 
head)

-* -* -* 0.840 (0.30) 0.399 (0.31) 0.153 (0.31) 0.014 (0.35) 0.014 (0.34) 0.706 (0.30)

Ventilation (2 
times)

-* -* -* 0.892 (0.25) 0.109 (0.26) 0.146 (0.36) 0.892 (0.28)  < 0.001 (0.36) 0.929 (0.24)

Total BLS score 
(every step were 
correct)

-* -* -* 0.018 (0.35) 0.086 (0.35) 0.003 (0.35)  < 0.001 (0.40)  < 0.001 (0.40) 0.066 (0.35)

Total BLS score 
(≥ 60% were 
correct)

-* -* -* 0.788 (0.28) 0.099 (0.30) 0.063 (0.35)  < 0.001 (0.41)  < 0.001 (0.35) 0.045 (0.30)

Attitude

  A person 
is lying on 
the ground 
with a health 
emergency and 
needing help. 
Would you help 
him/her?

0.051 (0.29) 0.001 (0.37) 0.294 (0.29) 0.254 (0.33) 0.083 (0.31) 0.705 (0.28) 0.005 (0.33) 0.049 (0.29) 0.714 (0.28)

Fig. 3  Effectiveness ratio (%) of different BLS skills evaluated individually. T0 = pretest before the training; T1 = post test within one week; 
T2 = post-test after two months; BLS = Basic Life Support; A = check safety; B = check consciousness; C = check breathing (10 s); D = check 
breathing (positioning the head); E = check breathing (look-listen-feel); F = call the ambulance (112); G = chest compression (30); H = chest 
compression (hand position); I = ventilation (positioning the head); J = ventilation (2 times); blue colour = teaching card group, orange 
colour = traditional group, grey colour = combined group

(See figure on next page.)
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Fig. 3  (See legend on previous page.)
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T0 to T1 and T2). However, the intergroup comparison 
showed differences between the level of attitude at T2: 
the lowest level of attitude was visible in TCG (67% com-
pared to 84.6% in TG and 80.6% in CG; p < 0.05 in both 
cases) (Tables 2 and 3, Fig. 4).

Discussion
In this quasi-experimental combination design study 
teaching cards were analyzed as an alternative low-cost 
method and a comparison was made between this new 
method and the traditional and the combined teaching 
among young (6-to-10-year-old) primary schoolchildren. 
The results showed that the teaching card teaching was 
non-inferior in the majority of the cases compared with 
the other teaching methods, however, it was inferior in 
other cases (e.g. check breathing). Some skills were the 
most effective after the traditional teaching but skill per-
formance improved in every group after the training. 
Interestingly, the best skill performance was measured in 
the teaching card group after two months. Based on the 
results, every type of training were able to improve skills, 
however, learning some skills effectively requires a formal 

practical session. Teaching cards were able to introduce 
the importance of BLS and to learn some parts of it (e.g. 
call the ambulance). On the other hand, using teach-
ing cards alone was not able to learn and do the whole 
sequence of BLS correctly. Attitude did not change in any 
of the groups over time. Furthermore, the attitude related 
to starting BLS was the lowest in the teaching card group. 
Based on this latter point, using teaching cards was not 
able to change the attitude in our study.

Implementation of BLS into the school curricula is a 
key initiative to improve knowledge, skills, and attitude 
which improves the rates of bystander CPR and survival 
rates [7, 8]. KIDS SAVE LIVES project suggests start-
ing learning CPR at the age of 12 [9, 27], however, edu-
cation can be useful for younger children, as well [6]. In 
general, younger children are not able to perform effec-
tive chest compressions [21, 22, 28, 29]. However, they 
are able to learn the main components of BLS which may 
be an effective sensitization [24, 30]. Although the opin-
ions are positive by children and teachers implementa-
tion is still challenging [16, 21]. Major difficulties are the 
lack of instructor, time, and equipment [14, 15]. A wide 

Fig. 4  Effectiveness ratio (%) of different BLS skills in total and the attitude of the schoolchildren. T0 = pretest before the training; T1 = post test 
within one week; T2 = post-test after two months; BLS = Basic Life Support; A = total BLS score (every steps were correct); B = total BLS score 
((≥ 60% was correct); C = Ratio of „yes” answers to the question: „A person is lying on the ground with a health emergency and needing help. Would 
you help him/her?”; blue colour = teaching card group, orange colour = traditional group, grey colour = combined group
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range of people is able to teach schoolchildren for CPR 
successfully (e.g. healthcare professionals, trained teach-
ers, healthcare students, etc.) [12]. ERC recommends that 
one of the best ways is if CPR training is held by the own 
schoolteachers of the children after the appropriate train-
ing [13]. In our study, the instructor was an experienced 
paramedic. The reason why a paramedic was the instruc-
tor in our study is that only a few schoolteachers with 
the appropriate experience and knowledge are available 
in Hungary at this time. Unfortunately, CPR training is 
not part of the university curricula of schoolteachers yet. 
However, further studies would be required and useful to 
evaluate the effectiveness of different BLS teaching meth-
ods teached by schoolteachers.

Children learn in different ways than adults thus educa-
tional materials fitting to the appropriate age groups are 
essential [22, 31]. As a result of advances in technology, 
different alternative methods are available in BLS teach-
ing (e.g. video-based method, VR technology, smart-
phone apps) [19, 26, 32, 33]. These methods are useful 
but require specific technological resources (software 
and/or apps connecting to a manikin) which may be an 
obstacle in implementation in settings with a lower level 
of economic status. In addition, some children are too 
young to use these devices, and/or the schools do have 
not the appropriate resources. To address this problem, 
new, low-cost, and „easy-to-use” educational materials 
adapted to the age may be useful [11, 20].

A recent study’s results showed that new didacti-
cal tools are more effective among young children than 
the traditional method [20]. In our present study, using 
teaching cards showed that such materials can improve 
some skills successfully, however, had no effects on the 
helping attitude. Every skills improved after training, 
and some of them improved further over time (after two 
months), as well. The reason for this can be that teach-
ing cards are repeatable and easily accessible sources that 
promote continuous learning opportunities. Visual sup-
port by the teaching cards was useful to memorize some 
elements of the BLS sequence (e.g. the correct emergency 
phone number) and to remember the correct skills after 
two months. Interestingly, children in the combined 
group were less effective compared to the teaching card 
(despite using also teaching cards) and the traditional 
groups after two months. This difference may be between 
the teaching card and combined groups due to the higher 
level of self-confidence in the combined group because 
of the hands-on training possibility (they did not feel the 
necessity of teaching cards to repeat the BLS sequence 
continuously). Furthermore, in some skills (e.g. position-
ing the head by checking the breathing) the traditional 
method was the most successful which indicates the need 
for hands-on training. In some cases, children were able 

to remember the appropriate element, but they were not 
able to perform it correctly (e.g. check the breathing with 
the appropriate method but it took only two or three sec-
onds, or consciousness was checked only by asking the 
victim without shaking his/her shoulders, etc.).

In prior studies, self-instruction kits were able to 
improve the knowledge and the skills of participants so 
these can be an alternative to traditional methods [34]. 
Based on our results, an optimal mixture of traditional 
and alternative methods reflecting the appropriate age 
group can be useful to improve BLS skills. To involve a 
larger population, self-instruction kits can be beneficial 
in some factors but hands-on training opportunities and 
real-time feedback by an instructor are essential for par-
ticipants. However, the first links of the chain of survival 
(recognition and calling the ambulance) can be learned 
without hands-on training successfully. Young chil-
dren should be able mainly to recognize the emergency 
situation and call the ambulance. In our study, the par-
ticipants were able to call the ambulance in a high pro-
portion (> 90% when using the teaching cards).

Despite the promising results, there is a need for fur-
ther studies in this area to develop an evidence-based 
background and reach as many children successfully 
as possible. Furthermore, based on the present results 
young schoolchildren are able to learn the different ele-
ments of the BLS sequence separately, but it is difficult to 
carry out the whole process correctly and in the appro-
priate order. For this reason, training content should 
strongly adapt to the psychomotor development of chil-
dren. Teaching cards could be useful for 6–10-year old 
schoolchildren to introduce the importance of giving 
help, however, combined with hands-on training could 
also be useful.

Limitations
Our study has several limitations. First, it might not be 
representative of the whole population of primary school 
children in Hungary (or all over the world). Sociode-
mographic differences between the schools could affect 
results, however, randomization based on the three dif-
ferent schools made it possible to avoid contaminating 
the different methods in the same school. On the other 
hand, randomization based on the schools could cause 
other biases (differences in characteristics of the group 
members). Second, we do not have information about 
the usage of teaching cards as self-instruction kits. Third, 
differences between the teaching times in the different 
groups (45 min vs. 15 min) could also affect the results, 
however, the time of the theoretical background was 
the same in every group (15  min). Training with other 
instructors (e.g. teachers) could lead to other results. In 
addition, children were re-tested after two months of 
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training, but we do not know the longer-lasting effects 
of training. Furthermore, we found some baseline differ-
ences between the groups. Despite our assumption, we 
do not know the exact reason for the differences between 
the teaching card and combined teaching groups. Finally, 
the actual reaction of these children in a possible real 
emergency situation remains unknown.

Conclusion
Using alternative and low-cost materials for teaching BLS 
to young schoolchildren can be effective. Teaching cards 
were not inferior compared to traditional and combined 
methods in some skills but inferior in others. Therefore, 
hands-on training opportunity is still important. How-
ever, good-quality and long-term skill performance were 
observed in the group using only teaching cards after 
two months. Attitude did not change over time and was 
the lowest in the teaching card group. To learn correctly 
the whole sequence of BLS is difficult for 6 to 10 years-
old children, however, they are able to learn more BLS-
related skills separately. Low-cost methods may hold the 
potential to reach a larger target population, implement 
BLS into the school curricula and support the KIDS 
SAVE LIVES project but further studies are needed.
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