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RESUMEN

Objetivo: comparar la adquisicion de habilidades para reconocer una parada cardiaca a través de la formacion con grupos internivelares frente
a una formacion tradicional. Métodos: se realizo un estudio cuasiexperimental sin pre-test con 312 escolares de entre 3 y 12 afios. Se dividio
la muestra en dos grupos, el grupo internivelar (n=149) que recibi6é formacion teoérico practica en sesiones con alumnado de todos los cursos;
y el grupo control (n=163) que recibi6 la formacion en sesiones con estudiantes del mismo curso académico. Tras la sesion, todos los escolares
fueron evaluados con un maniqui Laerdal Little Junior y un checklist por personal cualificado. Resultados: no se observaron diferencias
significativas entre los dos grupos en los pasos de mantener la calma cuando sucede la parada cardiaca y en la llamada al 112. Se observaron
mejores resultados en los participantes del grupo control en los pasos de valorar la respuesta de la victima; de abrir la via aérea de la victima
y de valorar la respiracion de la victima. Conclusién: desde el punto de vista de la asimilacion de habilidades en el reconocimiento y
tratamiento de la parada cardiaca, el enfoque basado en grupos internivelares mostr6 una eficacia inferior a un enfoque tradicional.

Descritores: Estudiantes; Ejercicio de Simulacion; Paro Cardiaco; Primeros Auxilios.

ABSTRACT

Objective: to compare the acquisition of skills to recognize cardiac arrest through training with mixed-level groups versus traditional training.
Methods: A quasi-experimental study without pre-testing was conducted with 312 schoolchildren aged between 3 and 12 years. The sample
was divided into two groups: the mixed-level group (n=149), which received theoretical and practical training in sessions with students from
all grades; and the control group (n=163), which received training in sessions with students from the same grade. After the session, all
schoolchildren were assessed with a Laerdal Little Junior manikin and a checklist by qualified personnel. Results: No significant differences
were observed between the two groups in the steps of remaining calm when cardiac arrest occurs and calling 112 (European emergency
number). Better results were observed in the control group participants in the steps of assessing the victim's response, opening the victim's
airway, and assessing the victim's breathing. Conclusion: From the point of view of assimilating skills in the recognition and treatment of
cardiac arrest, the interlevel group approach was less effective than a traditional approach.

Descriptors: Students; Simulation Exercise; Heart Arrest; First Aid.
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INTRODUCTION

Teaching with mixed-level groups is a pedagogical
method in which students of different ages and levels of de-
velopment share the same learning space. This teaching ap-
proach is based on learning theories such as Vygotsky's zone
of proximal development, which emphasizes the importance
of social interaction in students' cognitive development®,

In general, various studies have pointed out the bene-
fits of this pedagogical model for promoting children's cog-
nitive and social learning. Specifically, it has been observed
that classes with mixed-age groups promote the development
of skills such as conflict resolution, peer relationship man-
agement, and greater attention to individual differences by
both teachers and students®,

In this way, older students often take on the role of
mentors, while younger students benefit from the guidance
of their older peers. This exchange promotes not only the ac-
quisition of knowledge, but also the development of inter-
personal skills such as empathy and cooperation®®. However,
despite the observed benefits, the practical implementation
of this approach in specific areas, such as skills teaching, re-
quires further research and systematization®.

One of the main objectives of the KIDS SAVE
LIVES program, promoted by the European Resuscitation
Council (ERC), in addition to training children and adoles-
cents in Basic Life Support (BLS) skills, is to generate evi-
dence on the effectiveness of new teaching methods in this
field, highlighting the importance of implementing innova-
tive educational strategies that enhance learning and
knowledge retention from an early age®').

In this context, given the existing evidence pointing
to the benefits associated with the mixed-age teaching
method, it was appropriate to assess its suitability for first aid
training for schoolchildren.

The objective of this study was to compare the acqui-
sition of skills to recognize and treat cardiac arrest through
training with mixed-age groups (with students from all
stages of early childhood and primary education) versus tra-
ditional training, carried out in each educational year.

METHOD
Design

A quasi-experimental simulation study without a pre-
test was conducted. The study was approved by the Ethics
Committee of the Faculty of Education and Sports Sciences
of the University of Vigo (Spain) (Code: 09-170123). The
legal guardians of the schoolchildren signed the informed
consent form.

Sample

The final total sample consisted of 312 schoolchildren
aged between 3 and 12 years old, enrolled in 4th, 5th, and 6th
grades of Early Childhood Education and 1st, 2nd, 3rd, 4th,
5th, and 6th grades of Primary Education, from three public
schools in the province of Pontevedra, in Galicia (Spain).

The inclusion criteria for the study were enrollment
in the school where the research was conducted and the pro-
vision of informed consent signed by a legal guardian. The
exclusion criteria were withdrawal from the study once it had
begun and failure to attend any of the training or assessment
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sessions after being included in the study.

The sample was divided into two groups. The inter-
level group (IG: n = 149 students) received training in groups
composed of students from all academic years (4th, Sth, and
6th grades of early childhood education and Ist, 2nd, 3rd,
4th, 5th, and 6th grades of primary education). The control
group (CG: n = 163 students) received training in groups
made up of students from a single grade. In turn, analyses
were carried out to compare the two types of training in each
of the educational cycles that make up the Spanish education
law: early childhood education cycle (3—6 years); lst cycle
of primary education (6—8 years); 2nd cycle of primary edu-
cation (8—10 years); and 3rd cycle of primary education (10—
12 years).

Intervention

In both groups, participants received training in ac-
cordance with the guidelines stipulated by the ERC 2021.
The training sessions were given by a nurse who is an expert
in BLS training, with the active collaboration of a primary
school teacher throughout the process. Each session lasted
approximately 50 minutes (Figure 1). The sessions began
with a theoretical explanation of how to recognize cardiac
arrest, the steps to take to alert the emergency services by
telephone, and CPR maneuvers (10 minutes). This was fol-
lowed by a practical demonstration of the above concepts,
including recognizing cardiac arrest, the emergency call pro-
cess, and CPR maneuvers (10 minutes). After that, the par-
ticipants did a practical simulation with a mannequin, getting
feedback from the instructors (30 minutes). The maximum
student-to-nurse ratio was 25:1. In both groups, the material
used for these trainings was a Little Junior QCPR mannequin
from Laerdal (Stavanger, Norway).

Variables

The demographic variables used in the study were:
the gender of the participants, previous first aid training,
height in cm, and weight in kilogram (kg).

The dependent variables assessed the participants'
practical skills during the simulation of different actions, in-
cluding: remaining calm at the start of the simulation, as-
sessing the victim's response (consciousness), opening the
victim's airway with the head-tilt chin-lift maneuver, as-
sessing the victim's breathing (seeing, hearing, and feeling
their breath), calling 112 with the victim's phone, placing
hands in the center of the chest to start CPR, and performing
valid CPR (activating the manikin sensor in the QCPR app
from Laerdal (Stavanger, Norway).

Figure 1 - Flow chart of the study design
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Data sources and measurements

After the training sessions, the skills acquired were
assessed on the same day. To do this, a qualified examiner
assessed how the participants responded in a simulated envi-
ronment to a cardiac arrest situation and what actions they
took. The material used for the assessment was a Little Junior
QCPR manikin from Laerdal (Stavanger, Norway) and a
standardized checklist that allowed for the systematic and
structured assessment of the students' skills in a simulated
cardiopulmonary arrest episode. Prior to the practical assess-
ment, the first item on the checklist, which concerned prior
training in first aid, had to be completed. The situation pre-
sented was a simulated emergency in the classroom, in which
a supposed classmate suffered a cardiac arrest. The items in-
cluded were maintaining calm, assessing consciousness,
opening the airway, and assessing breathing, activating the
emergency call and communicating with the 112-emergency
operator, as well as knowing their home address, a family
member's phone number, and what to do while waiting for
the ambulance. Each action was recorded in real time by an
evaluator experienced in first aid training for schoolchildren
and familiar with the evaluation sheet, using response op-
tions that allowed students to be classified according to
whether they performed the action correctly, incorrectly, did
not perform it, or performed it after receiving instructions
through the call. This evaluation sheet has been used in sev-
eral studies with similar evaluations.

Sample size

A non-probabilistic incidental sampling was carried
out in which three schools with similar characteristics (pub-
lic and located in rural areas) were invited to participate. The
sample size was based on an assumed minimum effect size
of 0.3, a probability error of a = 0.05, and a statistical power
of 0.95 with 1 degree of freedom. The objective was to
achieve a minimum sample size of 145 participants. The fi-
nal sample consisted of 312 schoolchildren (divided into two
groups: 149 GI and 163 GC), which resulted in a statistical
power of 0.9996 when calculated using the parameters de-
scribed above. These sample size calculations were per-
formed using G*Power 3.1.9.2 software (Heinrich-Heine-
Universitit, Diisseldorf, Germany) and were based on previ-
ous studies".

Statistical analysis

Statistical analysis was performed using IBM SPSS
Statistics version 21 for Windows. Qualitative variables
were described using absolute and relative frequencies. The
Chi-square test was used to compare groups, with a signifi-
cance value of p=0.05. In the case of statistically significant
comparisons, the effect size (ES) was calculated using
Cramer's V test, using the following classification according
to the magnitude of the effect: (0.1-0.3) small; (0.3—0.5) me-
dium; (>0.5) large. On the other hand, quantitative variables
were described using measures of central tendency (median)
and dispersion (interquartile range). For the comparison be-
tween groups, after checking the normality of the distribu-
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tions of the variables with the Kolmogorov-Smirnov or
Shapiro-Wilk test, as appropriate, the Student's t-test for in-
dependent samples with a value of p = 0.05, or the Mann-
Whitney U test for independent samples with a value of p =
0.05, was used. As no significant comparisons were found in
the quantitative variables, the TE was not calculated for these
comparisons.

RESULTS
Total sample

The results for the total sample are shown in Figure
2. After analyzing the demographic variables, no significant
differences were observed in terms of sex, height, and weight
between the two groups studied (p > 0.05). On the other
hand, a significantly higher percentage of participants in the
IG (23%) had previous first aid training compared to the CG
(13%; p=0.021; TE = 0.13). When examining the variables
corresponding to skills in recognizing cardiac arrest, it was
found that the GI had significantly lower percentages of par-
ticipants in the three victim assessment actions: 54% of the
GI assessed the victim's response, compared to 84% of the
CG (p<0.001; TE=0.32); 56% of the IG opened the victim's
airway, compared to 79% of the CG (p < 0.001; TE = 0.24);
and, finally, 69% of the IG assessed the victim's breathing,
compared to 90% of the CG (p < 0.001; TE = 0.25). The re-
maining variables not related to the assessment of the victim
(remaining calm, calling 112, placing hands in the center of
the chest when starting CPR, and performing valid CPR)
showed no significant differences between the groups, with
similar values.

Prior training Cardiac arrest recognition skills

Mixed-Jevel grouo n - 149) —a— Mixed-level group n = 149)

\ Remlnscam
et 5

&~ Control group {n = 163}

Control group n = 163)

»

Figure 2 - Variables of the two study groups in the total sam-
ple

Analysis by educational cycle

The results of the variables for each educational cycle
(early childhood education and 1st, 2nd, and 3rd cycles of
primary education) are shown in Figure 3. After analysis, it
was observed that all cycles show a similarity in better results
when assessing the victim in the CG, compared to the IG (as-
sessing the response, opening the airway, and assessing the
victim's breathing). Only in the 3rd cycle of primary educa-
tion, when opening the airway, does the IG achieve sufficient
percentages to not show significant inferiority.
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Early Childhood Education Cycle (3-6 years old)
—a— Mixed-level group (n = 31) ~+— Control group {n =42)

15t Cycle of Primary Education (6-8 years old)
~a— Mixed-level group (n = 33) —« Control group (n = 36)

Performs valid CPR performs valid CPR

ands correctly
positioned for CPR

Hands correctly
positioned for CPR

2nd Cycle of Primary Education (8-10 years old)
—e— Mixed-level group (0 =40)  —e~ Control group {n = 43)

Remains calm

3rd Cycle of Primary Education (10-12 years old)
—e— Mixed-level group (n=45) == Control group {n =42}

Figure 3 - Variables of the two study groups according to
educational cycle

DISCUSSION

The objective of this study was to compare two train-
ing programs for the recognition and treatment of cardiac ar-
rest in school-aged children. To this end, two approaches
were implemented: on the one hand, the traditional approach,
in which the control group received training following the
usual distribution of courses, i.e., with students belonging
exclusively to the same academic year. On the other hand, an
approach based on inter-level groups was adopted, charac-
terized by integrating students from all academic years in the
same session (in this case, each session had at least one stu-
dent from each academic year). The main finding of this
study was that, from the point of view of the assimilation of
skills in the recognition and treatment of cardiac arrest, and
regardless of the educational cycle to which the participants
belong, an approach based on inter-level groups is less effec-
tive compared to training carried out in traditional groups
made up exclusively of students from the same academic
year. This is mainly because the skills related to assessing
the victim show, in this study, less successful results in the
IG compared to the CG. On the other hand, the skills consid-
ered “simpler and more basic” (calling 112, placing hands on
the chest, performing valid CPR) did not show inferior re-
sults compared to the CG. In the case of these simpler skills,
no detriment associated with the implementation of this
training approach was reflected.

These results are consistent with previous research
suggesting that the learning of complex skills (in this case,
those related to victim assessment) may be affected by the
dynamics inherent in mixed-level groups, especially if the
content is technically complex®.

However, school-based training with mixed-ability
groups has shown significant benefits in specific areas of
learning, especially in the development of social and inter-
personal skills®®. These educational environments promote
positive interaction among peers and a greater focus on indi-
vidual characteristics by teachers and students®™. It also fa-
cilitates the development of skills such as language acquisi-
tion, problem solving, and greater involvement in the learn-
ing process, as younger students tend to observe and follow
the example of their older peers, who, in turn, take on an ac-
tive role in offering guidance and individualized support®.

In this context, although technical skills related to vic-
tim assessment were lower in the GI, the experience likely
contributed to the development of soft skills, such as com-
munication and teamwork. This can be particularly useful in
scenarios where collaboration and teamwork are essential,
such as real-life emergency situations®?.
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On the other hand, it is important to note that training
with mixed-age groups requires greater planning, prepara-
tion, and effort on the part of the teacher. This approach de-
mands a more elaborate pedagogical design to cover the dif-
ferences in skills and developmental levels among students.
It can also be challenging for teachers to adequately address
the individual needs of all students due to limitations in time
and available resources?'-??. As other studies indicate, the
effectiveness of mixed-level groups depends largely on the
planning and supervision of activities by teachers®. Thus, in
contexts where the skills to be taught are complex, the lack
of adequate adaptation of content and methodology can lead
to an uneven learning experience®.

In our case, one of the main limitations observed in
inter-level training was the complexity of managing diversity
in age and cognitive development levels in the training ses-
sions. Difficulties were noted during the sessions in terms of
the pace of the sessions and the maturity of the discourse
used during the session. This may have had a negative impact
on the ability of participants of different ages to acquire
skills. Therefore, overcoming this limitation is presented as
a challenge for the future.

Furthermore, it is important to note the superiority of
the results regarding the victim assessment variables in the
older students in the CG compared to the GI, even though, at
their age, it should be relatively easy for them to assimilate
and acquire these skills. This finding could indicate that the
older students spent a significant amount of time helping the
younger ones, which may have limited their own learning of
complex skills. These results are very noteworthy, as it has
been described that these types of skills, despite being more
advanced, are perfectly achievable for the later stages of pri-
mary education. Numerous studies have pointed out that pri-
mary school students can learn these types of skills(!8-1923-27),

Regarding the skills considered simpler, such as call-
ing 112 or performing basic CPR maneuvers, the collabora-
tive approach seems to have brought benefits in the interlevel
groups, showing results comparable to those of the CG re-
gardless of age. These results may suggest that the use of this
approach could be appropriate for teaching fundamental
skills or reinforcing basic concepts in a social learning envi-
ronment.

It is important to note that this study has several lim-
itations that should be considered. First, the duration of the
training was short and the evaluation was conducted imme-
diately after the training, which prevents the assessment of
knowledge retention in the medium and long term. The ab-
sence of a pretest makes it difficult to interpret the results
obtained, and conducting a pilot test before the study could
have reduced some of the limitations encountered. The dis-
parity in prior first aid training between the experimental
group and the control group should also be considered, even
though, in this study, the group with higher levels of prior
training (experimental group) obtained lower results overall
than the control group, which had less prior first aid training.

CONCLUSION

The results of this study indicate that, from the point
of view of the assimilation of skills in the recognition and
treatment of cardiac arrest, the interlevel group approach was
less effective than a traditional approach.

Although the strategy with mixed-level groups may
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have had positive connotations related to soft skills, showing
results comparable to the control group in simpler activities,
such as calling 112, positioning the hands properly on the
chest, and performing basic CPR maneuvers, it has not
proven effective for the acquisition of more complex tech-
nical skills in recognizing cardiac arrest. This limitation
could be associated with the heterogeneous dynamics of the
groups, where differences in age and developmental level
among the students could hinder the learning of skills that
require a deeper understanding.
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