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ABSTRACT

Objectives The aim of this research is to investigate

if two additional interventions, test and reflection, after
standard cardiopulmonary resuscitation (CPR) training
facilitate learning by comparing 13-year-old students’
practical skills and willingness to act.

Settings Seventh grade students in council schools of two
municipalities in south-east Sweden.

Design School classes were randomised to CPR training
only (0), CPR training with a practical test including
feedback (T) or CPR training with reflection and a
practical test including feedback (RT). Measures of
practical skills and willingness to act in a potential life-
threatening situation were studied directly after training
and at 6 months using a digital reporting system and

a survey. A modified Cardiff test was used to register
the practical skills, where scores in each of 12 items
resulted in a total score of 12—48 points. The study

was conducted in accordance with current European
Resuscitation Council guidelines during December 2013
to October 2014.

Participants 29 classes for a total of 587 seventh grade
students were included in the study.

Primary and secondary outcome measures The total
score of the modified Cardiff test at 6 months was the
primary outcome. Secondary outcomes were the total
score directly after training, the 12 individual items of the
modified Cardiff test and willingness to act.

Results At 6 months, the T and O groups scored 32
(3.9) and 30 (4.0) points, respectively (p<0.001), while
the RT group scored 32 (4.2) points (not significant
when compared with T). There were no significant
differences in willingness to act between the groups
after 6 months.

Conclusions A practical test including feedback directly
after training improved the students’ acquisition of
practical CPR skills. Reflection did not increase further
CPR skills. At 6-month follow-up, no intervention effect

Strengths and limitations of this study
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» The best method to teach cardiopulmonary
resuscitation (CPR) in school is unknown, therefore
we evaluate key concepts in educational science in
a cluster randomised trial.

» To study the retention of knowledge and skills after
CPR training, assessments were made both directly
after intervention and at long-term follow-up.

» The study included students from all socioeconomic
areas of two major municipalities in south-east
Sweden.

» The set-up of the trial did not allow us to explain
the cause of differences observed between the
intervention groups.

INTRODUCTION
Sudden unexpected cardiac arrest is one of
the most common causes of death in Europe.'
Early identification of the cardiac arrest, call
to emergency medical service and prompt
initiation of bystander cardiopulmonary
resuscitation (CPR) are the cornerstones
of resuscitation and crucial for survival in
out-of-hospital cardiac arrest (OHCA).? Early
initiation of CPR at least doubles the survival
rate in OHCA.” * Practical CPR training in
school, mandatory to all students, would have
the potential to significantly increase basic
CPR skills on a populational level. Such a
situation could potentially increase the lay
resuscitation rate.?”™®

Education in CPR can be delivered in
different formats. There is a knowledge gap
regarding what is the optimal method of CPR
training to acquire CPR skills.” Participants’

Dr Lennart Nilsson: was found regarding willingness to make a life-saving CPR skills after training are limited and
lennart.nilsson@liu.se effort. decrease within months after training.”* '’
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Learning is a complex process, influenced by several
factors."' ¥ Key concepts in educational science are, for
example, test, feedback and reflection. Studies show that
testsinvarious formats can increase learning outcomes.'*™'?
Feedback has a powerful influence on performance.
According to the Swedish school curriculum, students are
expected to reflect on different situations and events and
on their learning."" A core content in CPR training for lay
people is practical training; reflection and discussion with
the other participants are limited.

The aim of this study was to investigate if two addi-
tional interventions, test and reflection, after standard
CPR training facilitate learning by comparing 13-year-old
students’ practical skills and willingness to act. We
hypothesised that both the test and the reflection would
provide an additional learning session and contribute to
improved knowledge.'* ?

16

METHODS

Study population and design

All council schools with seventh grade students (13 years
of age) in two Swedish municipalities (Linkoping and
Norrkoping) were invited to participate in the study. In
the framework of this study, the intervention methods
were applied in 13 schools. Six schools chose for different
reasons not to take part in the study.

Seventh grade students in participating schools were
eligible for inclusion. Written study information was
sent to the students and their guardians. Oral informed
consent was obtained from all study participants. Students
were excluded if they declined participation or had a phys-
ical handicap that limited their physical performance.

A cluster randomised design was applied,17 where each
school class was allocated to one of three groups using a
randomisation list. The interventions of the groups were
based on core concepts in pedagogy: test, feedback and
reflection. To evaluate the effect of test including feed-
back and reflection, the groups were as follows:

» CPR training only (O)

» CPR training with a practical skill test including
feedback (T)

» CPR training with reflection and a practical skill test
including feedback (RT).

It was important that the design of the interventions
facilitated implementation; the education could fit into
one lesson, be given in whole-class and be provided
by teachers at the school (less costly, facilitates sched-
uling).6 91819 Outcomes were assessed directly after
training and at 6 months. The study was conducted from
December 2013 to October 2014.

Standard CPR training applied in all groups

All intervention groups (O, T and RT) received stan-
dardised practical CPR training and the participants
used an individual training manikin, MiniAnne (manu-
factured by Laerdal, Stavanger,Norway), during training.
The training sessions were conducted in accordance with
current European Resuscitation Council guidelines.20
Training was performed in a whole-class setup with
14-29 students in each class. Teachers at the schools, who
all were CPR instructors, were responsible for the CPR
training.6 918 They received oral and written information
to be updated on the present interventions. CPR training
was carried out during a 45—60 min lesson. The training
was either mobile application or digital video disc based,21
evenly distributed in the intervention groups (table 1).
The teachers served as facilitators of the CPR training
sessions as previously described.?' After the standardised
practical CPR training, the additional interventions, test
and reflection, were performed.

Additional intervention with a practical test including
feedback

To compare learning outcomes, the students in groups T
and RT performed a practical test for 3min directly after
the CPR training. Tests can increase learning outcomes,
therefore we chose to investigate if the test contributed to
the learning session."”™” The test was performed individ-
ually as previously described.”" In brief, the student was

Table 1 Characteristics of the students

CPR+reflection+test

CPRonly (O) CPR+test and and feedback (RT) Tvs RT

(n=171) feedback (T) (n=224) O vs T p value (n=192) p value
Male 88 (52) 116 (52) NS 79 (41) 0.03
Previous compression 49 (29) 54 (24) NS 49 (26) NS
training
Previous ventilation training 34 (20) 41 (18) NS 39 (20) NS
Digital video disc method 99 (58) 111 (50) NS 97 (50) NS
App method 72 (42) 113 (50) NS 95 (50) NS
Number of schools in which 8 7 9

methods were applied

A total of 587 participants were included in the analyses, distributed in three groups. Values are presented as n (%). Differences in proportions

between groups were analysed by Pearson’s xz test.
CPR, cardiopulmonary resuscitation; NS, not significant.
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introduced to an OHCA scenario and asked to perform
the correct actions. Optimal performance included 30s
to check for responsiveness, respiration and call for help,
followed by 2.5min of CPR. The CPR should include at
least five cycles, each consisting of 30 compressions and
two ventilations.

The Laerdal PC skill reporting system V.2.4, connected
to manikin ResusciAnne, measured the quantitative data,
whereas direct observation by the investigator was used
to evaluate how well the student checked for responsive-
ness and respiration and called for help.?' All data were
recorded directly into a modified version of the Cardiff
test,”? where a score in each of 12 items resulted in a total
score of 12-48 points (see online supplementary file 1).

After the test, the investigator gave individual feedback
for 2min. The feedback was partly based on Hattie and
Timperley’s model, which addresses the following ques-
tions: ‘where am I going’ (the goals), ‘how am I going?’
(feedback) and ‘where to next?’ (advice on progress).23

Additional intervention with reflection

After the CPR training, the students in group RT discussed
three reflective questions for 15min. The teacher asked
one question at a time. The students discussed and
reflected on each question pairwise. The pairs then
shared what they had discussed with the whole class. The
teacher summarised the answers and asked the next ques-
tion. In the present study, the aim of the reflection was
afterthought.** * Reflections were based on the students’
experience, understanding and knowledge and could be
enriched with interpretations from a person with more
experience.”® The three questions were: (1) Imagine
yourself in a situation where you see a person suffering
from a cardiac arrest. Reflect on which factors influence
if you would intervene in a real situation? Remember that
your actions may be the difference between life and death;
(2) You are alone when a person suffers from a cardiac
arrest. According to the guidelines, you should first call
112 and then start CPR, why this order?; (3) Place your
hands on the correct compression position on yourself.
Reflect on the compression position. Why should the heel
of the hand be placed in the centre of the victims’ chest?
The selection of questions were based on the following:
we wanted the students to think about performing a life-
saving intervention so that during the training they would
consider how they would act in a real-life situation; in a
prestudy, most students failed to call 112; and previous
studies have shown that a large proportion of participants
appl};7a21€1) incorrect hand position during chest compres-
sion.

Assessment
Directly after training and at 6 months, the students in
all intervention groups answered a fixed-response ques-
tionnaire, which included questions on previous CPR
training experience and their willingness to act if faced
to an OHCA situation (see online supplementary file 2).
At the 6 month-follow-up, the participants in all inter-
vention groups individually performed a practical CPR

test (retention test). The retention test was carried out
without prior notice and was conducted in same way as
the ‘additional intervention with a practical test including
feedback’. All measurements were carried out by one
investigator (AN), who was blinded to the allocated inter-
vention of the participants.

Study outcome measures

The primary endpoint was the total score for the modi-
fied Cardiff test at 6 months. Total score directly after
training, the scores in the individual test categories and
selfreported willingness to make a life-saving interven-
tion were secondary endpoints.

Statistical plan and analyses

Sample size was calculated based on results from a
prestudy.®® To detect a two-point difference in the mean
of the total score of the modified Cardiff test, with an
assumed SD of 2.5 points, a significance level of 0.05
and a power of 80%, an effective total sample size of 75
students was needed.®® At the first measurement point,
we included all available classes (more than calculated)
since it is difficult to estimate the size of missing at
6-month follow-up. Cluster randomisation implies that
the number of participants is not equal in each training
method group due to the different size of the classes.
Therefore, a higher number needs to be included to
ensure a sufficient number of participants for each
method. The intraclass correlation coefficient (95% CI)
was 0.26 (0.24 to 0.29)." * Based on an average cluster
size of 20.2, the design effect caused by the cluster rando-
misation was calculated to be 5.99. A total of 587 and 549
students performed the first and the second test, respec-
tively. This corresponds to an effective sample size of 98
and 92, respectively, which is above the 75 needed to
reach a power of 80%.

To evaluate the effect of test including feedback, group
O was compared with group T. To assess the effect of
reflection, group T was compared with group RT. These
comparisons were prespecified and based on separate
research questions, and thus no adjustment for multiple
testing was performed as this gives no further informa-
tion about the cause of differences. Data were presented
as proportions (per cent) or mean (SD). Differences in
proportions were analysed with Pearson’s %* test. Differ-
ences in mean total score between the intervention
groups were assessed using unpaired t-test. To account
for a potential cluster effect of the school classes, a mixed
models linear test was also applied for comparisons
of the total score.'” By calculating the (individual total
score—12)/ (maximum total score—12)x100, we obtained
a measure of CPR quality in relation to optimal CPR.
p<0.05 was considered statistically significant. Analyses
were performed using IBM SPSS V.21 and STATA V.13.1.

RESULTS
Twenty-nine classes involving 587 students were included
in the measurements directly after training; 549 (94%) of
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30 classes were cluster randomized (n=689)

»| Excluded: 1 class applied wrong method (n=25)

y

A 4

A 4

CPR only (O)
(9 classes, n=195)

CPR + test (T)
(10 classes, n=243)

CPR + reflection + test (RT)
(10 classes, n=226)

A4

y

A

Assessment
directly after training.
n=171 for questionnaire

Excluded at baseline:
absent on intervention (n=24)

Assessment
directly after training.
n=224 for practical test +
questionnaire

Excluded at baseline:
absent on intervention (n=17)
did not want to participate (n=2)

Assessment
directly after training.
n=192 for practical test +
questionnaire

Excluded at baseline:
absent on intervention (n=26)
did not want to participate (n=8)

A 4

n=587 students were included in measurement directly after training

v

A4

y

Assessment after six months.
n=152 for practical test +
questionnaire

Excluded at retest:
absent (n=10)
did not want to participate (n=3)

Assessment after six months.
n=213 for practical test +
questionnaire

Excluded at retest:
absent (n=4)
did not want to participate (n=1)

Assessment after six months.
n=184 for practical test +
questionnaire

Excluded at retest:
absent (n=2)
did not want to participate (n=1)

moved (n=6)

moved (n=6)

moved (n=5)

\ 4

n=549 students were included in the 6-month retest

Figure 1 Flow chart on randomisation and inclusion. CPR, cardiopulmonary resuscitation.

these students completed the retestat 6 months (figure 1).
The students’ characteristics are summarised in table 1.

Group 0 versus group T

At 6months, group T (n=224) performed better than
group O (n=171) in terms of total score: 32 (3.9) points
(56% of maximum score) versus 30 (4.0) points (50% of
maximum score), p<0.001. For the individual variables,
group T performed significantly better in 8 of 12 vari-
ables. Results of the modified Cardiff test are summarised
in table 2.

Group T versus group RT

Directly after training and at the 6-month follow-up, there
were no significant differences between group RT (n=192)
and group T (n=224) with regard to the total score of the
modified Cardiff test, calling 112 or hand position during
compressions (table 3). Directly after CPR training, both
groups scored 34 points (61% of maximum score); and at

the 6-month follow-up, group RT scored 31 (4.2) points
(53% of maximum score) and group T scored 32 (3.9)
points (56% of maximum score). Table 3 includes the
variables of the practical test that are directly linked to the
intervention of reflection as well as the total score of the
test. All other variables of the test showed no significant
differences between the two groups (T vs RT) and have
not been included in the table.

Willingness to act

In the questionnaire, students were asked how confident
they felt to act in a cardiac arrest situation after partici-
pating in the CPR training session compared with prior
to training. A lower proportion of the students in group
O versus group T stated they felt more confident to act
after participating in the training session, when asked
directly after training (73% vs 88%; p=0.002) and at
6months follow-up (73% vs 82%; p=0.025). There were

4
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Table 2 Assessment of CPR skills at the 6 month follow-up

CPR+test
CPR and
only (O) feedback
(n=152) (T) (n=213) p Value
Checks responsiveness by talking
2: Yes 23 (15) 53 (25) 0.024
1: No 129 (85) 160 (75)
Checks responsiveness by shaking
3: Yes 25 (16) 59 (28) 0.012
2: No 127 (84) 154 (72)
3: Potentially 0 0
dangerous
Open airway—chin lift,
head tilt
5: Perfect 0 1(1) NS
4: Acceptable 2() 6 (3)
3: Attempted other 0 0
2: Only one element 8 (5) 21 (10)
1: No 142 (94) 185 (87)
Checks respiration—see, listen, feel
2: Yes 49 (32) 97 (46) 0.011
1: No 103 (68) 116 (54)
Call 112
2: Yes 80 (53) 171 (80) <0.001
1: No 72 (47) 42 (20)
Compression/
ventilation ratio
4: 30:2 (28-32:2) 28 (18) 67 (32) 0.011
3: Other ratio 104 (68) 129 (61)
2: Compressions 20 (13) 17 (8)
only
1: Ventilationsonly 0 0
Hand position during compression
4: Correct 8 (5) 7 (3) NS
3: Other wrong 59 (39) 107 (50)
2: Too low 85 (56) 99 (46)
1: Not attempted 0 0
Average compression
depth
6: 50-59mm 55 (36) 79 (37) 0.030
5: >60mm 0 6 (3)
4: 35-49mm 61 (40) 97 (46)
2:1-34mm 36 (24) 31 (15)
1: Not attempted 0 0
Total compression
counted
6: 140-190 52 (34) 75 (35) NS
5:>191 62 (41) 100 (47)
Continued

Table 2 Continued

CPR+test
CPR and
only (O) feedback
(n=152) (T) (n=213) p Value
4:121-139 11 (7) 19 (9)
3:81-120 21 (14) 14 (7)
2:1-80 6 (4) 5(2)
1: Not attempted 0 0
Average ventilation
volume
5: 500-600 mL 5 () 7 (3) <0.001
4: 1-499mL 11 (7) 21 (10)
3:>601mL 27 (18) 91 (43)
2: 0mL 87 (57) 77 (36)
1: Not attempted 22 (14) 17 (8)
Total ventilation
counted
5:8-12 15 (10) 34 (16) <0.001
4:1-7 13 (9) 44 (21)
3:>13 15 (10) 41 (19)
2:0 87 (57) 77 (36)
1: Not attempted 22 (14) 17 (8)
Total hands-off time
4: 0-60s 55 (36) 62 (29) 0.024
3:61-90s 62 (41) 120 (56)
2:91-135s 33 (22) 30 (14)
1: 136-180s 2(1) 1(1)
Total score 30 (4.0) 32 (3.9) <0.001*t

Results are presented as n (%) or mean (SD). Differences in
proportions between groups were analysed by Pearson’s ?

test. Differences in total score between intervention groups were
analysed by mixed models linear test* and unpaired t-testt. p
Values <0.05 were considered statistically significant. The table
lists the variable’s best option at the top. All numbers are rounded
to the nearest whole number. CPR, cardiopulmonary resuscitation;
NS, not significant.

also differences in how the students considered that they
had enough knowledge to do chest compressions, 60%
(O) versus 81% (T, p<0.001), and to do rescue breathing,
57% vs 75% (p<0.001). At 6months, 84% (O) versus
91% (T, not significant) considered they had enough
knowledge to do chest compressions and 59% (O) versus
74% (T, p=0.007) to do rescue breathing. There were no
significant differences between group T and group RT
regarding confidence about acting or self-rated knowl-
edge either after training or at 6 months.

Directly after training, most students responded that
they would do both compressions and ventilations if a
friend suffered OHCA; 72% (O), 80% (T, p=NS when
comparing O and T) and 81% (RT, table 3). If a stranger
suffered OHCA, there was a significant difference between

Nord A, et al. BMJ Open 2017;7:014230. doi:10.1136/bmjopen-2016-014230

5

“ybuAdoa Aq parosioid 1sanb Aq 20z ‘0T dy uo jwoo fwg uadolway/:dny wouy papeojumoq “/T0Z dunf €2 Uo 0SZyT0-9T0Z-uadolwg/9eTT 0T Sk paysiignd 1say :uado rINg


http://bmjopen.bmj.com/

Open Access

BMJ Open: first published as 10.1136/bmjopen-2016-014230 on 23 June 2017. Downloaded from http://bmjopen.bmj.com/ on April 10, 2024 by guest. Protected by copyright.

ueoiubis Jou ‘SN ‘uoleyosnsal Areuow|ndoipied ‘Ydo
“JaquINU 8|O0YM }S8Jeau 8} 0} PAPUNOI 8Je slaquinu |y "JUeduBIS A||eolisiiels palopIsuod aiem GO 0>senjeA d 11se3-1 pairedun pue ,1se} Jesul| sjopowl paxiw Ag pesAjeue alom
sdnoJb uolusAIBIUl USBMIS] 8100S [B10] Ul S90oUSIYI "1S91 Nx s,uosiead Ag pasAjeue aiem sdnoib usamiaq suoipodoid Ul seoualayiq (S) uesw Jo (%) U se pajuasald aie synsey

€V ve Q1) ve ©) L1 (GH ve 10E 0} 8Jep 0N

Nord A, et al. BMJ Open 2017;7:€014230. doi:10.1136/bmjopen-2016-014230

(89) 901 (€9) ki1 69) €L 9oLt Aluo suoissaidwo)

£iseuie oBIpIeD sisyns Jjebuells e Ji joe 0] MOH

@+ (VARAE (VI )6 108 0] 8Jep 10N

(02) L& 61 v (21 ee Q1 ce Ajuo suoissaidwo)

Zlsalie oBIpJed SIeyNs pusLij e Ji joB 0} MOH

0 0 0 0 peidwisye 10N :L

(29) g6 (0g) 201 (09) GLI (85) ock Buoam JeyiO ¢

uojsse.dwoo buunp uonsod pueH

SN (08) vt (08) L1 SN (62) 2st (e2) 191 SeA g
anjep d (r81=u) stpuow g (e12=u) stpuow g anjep d  (g6lL=u) Joye Apoauip (b2e=u) 1oye
‘(1Y) oeqpas) pue ‘(L) doeqpasy ‘(LY) xoeqpasy pue Apdadip (1) yoeqpasy
1s9}+uonddyRI+HdD pue 1s8}+4dD 1s9}+uonddyRI+HdD pue 1s81+HdD



http://bmjopen.bmj.com/

8 Open Access

group T and group RT in how the students would act,
with a more positive attitude in group RT (table 3) but
there was no significant difference between groups O and
T (27% and 32% would do both compressions and venti-
lations).

At 6-month follow-up, there were no significant differ-
ences between the three intervention groups with regard
to how they would act in OHCA situations; 76% (O),
73% (T) and 78% (RT) would do both compressions
and ventilations if a friend suffered a cardiac arrest. Only
31% (O and T) versus 29% (RT) were prepared to do
compressions and ventilations if a stranger suffered a
cardiac arrest.

DISCUSSION

The main findings of the present study are threefold.
First, adding a practical test with feedback after CPR
training resulted in significantly improved practical skills
at the 6-month follow-up. Second, reflection added to
CPR training did not influence the practical skills. Third,
adding a practical test with feedback or reflection to CPR
training did not affect long-term willingness to make a
life-saving effort. The study was performed in schools
of diverse socioeconomic background and each inter-
vention was applied in seven to nine different schools,
strengthening the generalisability of our findings.

The group with a practical test including feedback (T)
added after CPR training showed superior practical skills
at 6months compared with the group with CPR training
only (O). However, the clinical relevance of the two-point
difference in the total score for the modified Cardiff test
is unclear. We discuss possible reasons for the outcome
linked to learning theories. The result may be due to a
further 3 min of hands-on training under the supervision
of the investigator or due to the individual feedback the
students received after the test.'* Previous studies indicate
that testing can increase learning outcomes compared
with an equal amount of time spent on training."”” '° The
test was not only a tool to assess skills but also an opportu-
nity to give the students’ feedback.” The feedback aimed
to reduce discrepancies between present understanding
and the goal.”® Li ¢t af” indicate that a pretest and feed-
back can inspire learners to develop strategies to minimise
their dependence on feedback from the instructors, which
improve skill acquisition and skill retention. At feedback,
the question ‘where to next?’ was assumed to be the most
important question, while praise for a task seems to be
less effective.” *® A limitation is that the feedback to the
students was given when the training was completed. In a
prestudy, some students indicated that feedback helped
to strengthen their self-esteem.*® According to Bandura,™
and social cognitive theory, an individual’s self-efficacy
may affect a person’s performance. Self-efficacy is about
a person’s confidence in their own ability (not actual
ability) in a given situation. Self-efficacy can be affected by
verbal persuasion.”” Further studies are needed to eluci-
date whether the results were caused by the additional

training during supervision or by the feedback given to
the students. Use of a feedback device is another form of
feedback that may improve skill acquisition.2 A feedback
device was not tested in this study.

According to the Swedish school curriculum, knowl-
edge ‘can be expressed in a variety of forms, as facts,
understanding, skills, familiarity and accumulated experi-
ence’.'! Reflection and practical training are two teaching
methods that can contribute to understanding, skills and
familiarity. There are many definitions of reflection,
which implies that there are many different models.”* In
this study, the aim of the reflection was afterthought.** **
Adding reflection to CPR training did not influence the
students’ practical skills. In particular, reflection did
not improve calling 112 and hand positioning during
compressions, despite both being included in the reflec-
tive questions. Directly after training, a higher proportion
of students in the reflection group were willing to inter-
vene if a stranger suffered a cardiac arrest, but this
difference could not be observed at 6 months. This result
might, at least in part, be explained by the content and
the framing of the reflective questions. The first ques-
tion, concerning how the students would act in an OHCA
situation, is based on ethical considerations, which may
provoke emotions and empathy in students.”® These
emotions might have affected the participants close to the
training but not in the long term. Questions two (calling
112) and three (hand positioning during compressions)
were a cognitive complement to the practical training.
Thus, the students might have discussed and answered
these questions as knowledge questions, rather than
questions to reflect on. Perhaps the outcome would have
been different if these reflective questions had been
asked when the action was practised, so-called reflection
on action.” Mann et al” stated that there is no evidence
to support or refute the assumption that reflection will
enhance competence. Ixer” stated that we do not know
enough about reflection or how it can enhance learning.
Further research is needed to clarify whether and how
reflection can be used as a successful teaching tool in CPR
training.

Practical training increases willingness to intervene in a
real situation.”*® At the 6-month follow-up, the three inter-
vention groups did not differ with regard to willingness to
make a life-saving effort. Regardless of the intervention
method, we found, in accordance with previous studies, a
huge difference in willingness to intervene in an OHCA
situation involving a friend compared with a situation
involving a stranger.”*!

Study limitations

First, we cannot exclude that students who performed
a test directly after training were more familiar with the
test manikin at the retention test at 6 months. However,
during the test, the participants do not take part of the
technical feedback received from the full-body Resusci
Anne and should thus not have any advantage. The same
design has also been used in other studies.'*?’
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Second, the characteristics of the CPR instructor
may affect the learning process of the students. We
have no data on the individual instructors regarding
their previous experience of and attitude towards CPR
training. However, they were all regular teachers of the
participating school classes and prior to the study they all
received standardised information on current CPR guide-
lines and detailed instructions on how to perform their
allocated CPR training interventions.

Third, the intervention was carried out in two major
municipalities. We do not know how applicable the results
are for other locations, but a strength of the present
study is that schools from all socioeconomic areas were
included.

CONCLUSIONS

This study contributes to knowledge on the efficiency of
two additional CPR training interventions. A practical
test with feedback in connection with CPR training is
an efficient strategy to increase learning outcome, both
practical skills and self-rated knowledge, when teaching
seventh grade students. Further studies are needed to
find alternative methods for testing and feedback, and
to elucidate how feedback works most effectively in the
CPR learning process. Reflective questions, in the format
applied in this study, did not increase the participants’
practical CPR skills. Importantly, regardless of the inter-
vention applied, most students indicated they would
intervene in an OHCA situation.
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