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ABSTRACT
Objective: To investigate the effectiveness of technology enabled learning in improving
asthma first aid knowledge and self-confidence in providing asthma first aid to children in
staff within a school setting. Study Design: A prospective randomized parallel study using a
pre and post test design was conducted across Metropolitan schools of New South Wales
(NSW), Australia. School staff in selected schools were randomly assigned to receive first aid
asthma management training via a self-directed multimedia eBook learning resource or
standard face-to-face training. Staff completed a 14 item validated Asthma First Aid
Knowledge Questionnaire and a 4 item, 10-point Likert-scale asthma management self-confi-
dence questionnaire immediately pre and post training. Results: 148 school staff from 46
schools were recruited with a total of 59 (78%) staff completing the eBook training and 62
(86%) completing face-to-face training. The mean asthma first aid knowledge score and self-
confidence score in managing asthma increased significantly (p< 0.0001) in the eBook train-
ing group post training. There was no significant difference in the increase in the mean
scores post training between the eBook and face-to-face training groups (p¼ 0.11).
Conclusion: Asthma management knowledge and self-confidence increased in school staff
following the eBook training. In school settings where human resources for health education
are limited, technology enabled learning may be substituted to provide a self-directed
approach to asthma first aid management training.
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Background

Asthma is the most common chronic disease of child-
hood associated with frequent emergency department
and unscheduled physician visits [1] resulting in
school absenteeism and academic underperformance
[2–4]. Australia has a high prevalence of pediatric
asthma compared to other high-income countries
[5,6] with one in 10 school-aged children having a
current diagnosis of asthma [7]. Optimal management
of asthma is dependent on carers understanding the
pathophysiology of asthma, their ability to recognize
early warning signs of poorly controlled asthma and
an asthma attack and instituting appropriate asthma
first aid.

With the continuous advancement in communica-
tion technologies, new opportunities including com-
puter-based online educational tools are increasingly
being used to provide knowledge on self-management
of asthma. Previous studies have shown that internet

based self-management education can improve asthma
related quality of life in adult and pediatric patients
with asthma [8,9]. Additionally computer-based edu-
cation in school can improve asthma knowledge in
school students. With increasing number of children
with asthma in schools, school staff are also an
important group of carers who may be called upon to
manage an asthma attack. Previous studies have dem-
onstrated that education programs targeting teachers
are effective in increasing knowledge and awareness of
asthma in school children [10].

In the state of New South Wales (NSW) in
Australia, face-to-face emergency asthma management
education to school staff is provided through the
School Champion Asthma Management Program
(SCAMP) of the Aiming for Asthma Improvement in
Children (AAIC) program. To enable greater coverage
of staff training, the SCAMP is based on a train-the-
trainer model. However, current delivery of this
model is resource intensive, does not allow for
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participation of school staff located in rural and
remote regions, nor does it accommodate staff who
are unable to be released from their daytime busy
school schedules. A previous study has shown that
technology enabled teaching is effective in increasing
asthma knowledge in university students’ undertaking
primary education degree [11]. There is however, lim-
ited published evidence to support the role of technol-
ogy enabled learning in increasing knowledge of
school staff in asthma management.

Objectives

The main objectives of this study were to evaluate
whether an interactive self-directed digital training
manual (eBook) was effective in improving school
staff knowledge and self-confidence in managing
asthma. Our secondary objective was to compare this
method with face-to-face training.

Methods

eBook development

The Asthma First Aid Management in Schools train-
ing eBook was developed by AAIC based on SCAMP
training material and included information on asthma,
triggers, medications, interactive quizzes, picture gal-
leries, videos depicting real-life asthma first aid scen-
arios and demonstrations on how to use inhalation
devices. It is freely available in the iTunes Book Store
(https://itunes.apple.com/us/book/asthma-first-aid-man-
agement-in-schools/id1266143278?ls=1&mt=11) and
takes around 60 min to complete.

Study design

We conducted a prospective randomized parallel
study across different primary and high schools of
NSW. Principals from all private and public schools
in the Sydney, Wollongong, Campbelltown, and
Parramatta metropolitan regions that had not previ-
ously received SCAMP training were contacted via
email and invited to enroll their staff for participation
in the study. Email correspondence was the only
method of initial communication with the schools.
Only eligible school staff who were available to attend
a three hour face-to-face training session at various
Sydney Metropolitan sites, had access to an Apple
device with the eBook application installed, had liter-
acy in English and had not previously participated in
SCAMP training were included in the study.

Within each school, research staff consented staff
members who were then allocated a participant num-
ber and the research coordinator randomly assigned
staff to either one of two intervention groups using an
online random number generator https://www.ran-
domizer.org/. One intervention group received asthma
management training via the Asthma First Aid
Management in Schools eBook (eBook group). For
this group, the research coordinator emailed the staff
member a secure link to the eBook located in Cloud
Store (https://www.aarnet.edu.au/network-and-serv-
ices/cloud-services-applications/cloudstor). The second
intervention group received asthma management
training through one of SCAMP three hour metro
Sydney face-to-face training (face-to-face group) ses-
sions delivered by AAIC clinical nurse consultants.

The main outcome measures were change in
asthma first aid knowledge and asthma management
self-confidence in the school staff post eBook training.
Using study unique participant number, each partici-
pant completed a pre and post training survey ques-
tionnaire to assess knowledge and confidence. The
survey questionnaires were developed using a vali-
dated asthma first aid knowledge questionnaire
(AFAKQ) developed by University of Sydney, Faculty
of Pharmacy [11,12] and a 4 item 10-point Likert-
scale asthma management self-confidence question-
naire. In the eBook group, the survey questionnaires
were delivered via the online survey platform Survey
MonkeyVR 1 week prior to emailing of eBook link and
approximately 3 weeks following downloading of
eBook. The face-to-face group completed their survey
questionnaires onsite before and following the training
session.

We also collected demographic information includ-
ing the participant’s education level, years worked in
the school/education sector, role/position in the
school, preferred learning method and personal and
family history of having asthma. Participants who did
not complete or return the pre and post survey ques-
tionnaires, or complete the eBook and the face-to-face
training were excluded from the study.

Sample size calculation and statistical analysis

Assuming that eBook training would result in a 10%
increase in the mean Asthma Knowledge Score post
training compared to the pre training baseline mean
score with 80% power, significance level of 0.05 and
15% drop out rate, we required 46 participants.

As sample size calculation for a previous study
evaluating the impact of asthma online training in
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improving asthma knowledge in university students in
the final year of primary education year was based on
a 15% increase post training, we kept our estimates
conservative an assumed a 10% increase in asthma
knowledge post training [11].

Descriptive statistics were used to determine the
baseline characteristics of the study participants. The
Index of Relative Socio-economic Advantage and
Disadvantage (IRSAD) for both groups was calculated
using the Socio-economic Indices for Areas collected
by the 2011 Census of Population and Housing, avail-
able through the Australian Bureau of Statistics.
Differences in the mean score pre and post interven-
tion were calculated in an intention to treat analysis
using paired t-tests and Wilcoxon Rank Sum Tests.

Ethics approval

Ethical approval was obtained from all NSW govern-
ing educational sectors. Written informed consent was
obtained from participating school staff.

Results

Study population

A total of 1262 NSW schools were approached and 46
schools agreed to take part with 148 school staff
members eligible and randomized between August
and December 2016 (Figure 1). In both groups, the
majority of participants were school teachers with
more teachers randomized into the eBook group (41

[70.7%]) compared to the face to face group
(33[53.2%]) (Table 1).

A total of 59 of 76 (78%) completed the eBook
training and 62 of 72 (86%) completed the face-to-
face training. Nine participants in the eBook group
elected to change to face-to-face training, and one in
the face-to-face training elected to change to eBook
training. A total of 27 (18%) participants were
excluded from the study; 17 in the eBook group and
10 in the face to face group (Figure 1).

Change in asthma first aid knowledge and
self-confidence

In the eBook group, the mean asthma knowledge
score pre training was 9.78 which increased by 1.94
points (95% CI 1.20 – 2.70) post training. In the face-
to-face group, the mean increase in asthma knowledge
score post training was 2.4 (95% CI 1.67 – 3.13). The
asthma management self-confidence scores increased
significantly across all questions (Table 2).

There was a greater increase in knowledge score
and self-confidence score in the face-to-face group
compared to the eBook group, but the difference was
not statistically significant (Table 3).

Discussion

Our study has demonstrated that a technology enabled
digital platform can significantly improve school staff
knowledge and confidence in asthma first aid

Figure 1. Flow diagram showing the study design.
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management. A previous study [11] using the same
Asthma First Aid Knowledge questionnaire has also
demonstrated that an online training platform can
lead to an increase in asthma first aid management
knowledge, however the change in mean knowledge
score (difference in score was 3.2) in that study post
training was greater compared to the change observed
in our study. This is likely due to the differences in
the study participants who were university students in

their final year in contrast to our study where partici-
pants were school staff. Our study adds to the body of
literature and provides further evidence in support of
leveraging digital technology in improving asthma first
aid management knowledge among a key tar-
get population.

In our study, the largest increase in asthma man-
agement confidence score post training was observed
in the domain of confidence in knowing how to

Table 1. Baseline demographic and clinical characteristics of the school staff in the intervention
schools staff, NSW, Australia.
Variable eBook training n (%) Face-to-face training n (%)

Education level
School certificate 0 (0) 6 (9.7)
Higher school certificate 1 (1.7) 6 (9.7)
Diploma 13 (22.4) 6 (9.7)
Tertiary 26 (44.8) 24 (38.7)
Post-graduate 18 (31.0) 14 (22.6)

Staff position
Teacher 41 (70.7) 33 (53.2)
Nurse/First-aid 4 (6.9) 7 (11.3)
Administration 8 (13.8) 13 (21.0)
Classroom assistant 5 (8.6) 9 (14.5)

Years in education
<2 12 (20.7) 10 (16.1)
3–5 10 (17.2) 10 (16.1)
6–10 13 (22.4) 16 (25.8)
11–15 21 (36.2) 13 (21.0)
>15 2 (3.4) 13 (21.0)

Preferred learning method
Technology-assisted 17 (29.3) 10 (16.1)
Face-to-face 41 (70.7) 52 (83.2)

Asthmatic 7 (12.1) 6 (9.7)
Asthmatic family member 20 (34.5) 24 (38.7)
Mean decile of Index of Relative Socio-economic

Advantage and Disadvantage (IRSAD) according
to school postcodes

5.5 5.3

Table 2. Change in asthma first aid knowledge and self-confidence score pre and post intervention in each of the interven-
tion groups.
Training Variable Pre-training mean (SD) Post-training mean (SD) Mean change (95% CI) p value�
eBook AFAKQ† score 9.78 (3.10) 11.72 (1.67) 1.94 (1.20–2.70) <0.0001

Confidence in being able to
recognize as asthma attack

6.74 (2.54) 9.14 (1.00) 2.40 (1.78–3.02) <0.0001

Confidence in being able to
manage an asthma attack

6.29 (2.71) 9.10 (1.07) 2.81 (2.20–3.42) <0.0001

Confidence in knowing how to
implement the correct pro-
cedure for asthma first aid

5.90 (2.81) 9.10 (1.12) 3.21 (2.60–3.82) <0.0001

Confidence in correctly using a
spacer device with a puffer

6.69 (2.97) 9.28 (1.24) 2.59 (1.93–3.24) <0.0001

Training
Face to Face AFAKQ† score 9.64 (3.02) 12.04 (1.37) 2.40 (1.67–3.13) <0.0001

Confidence in being able to
recognize as asthma attack

7.03 (2.16) 9.47 (0.60) 2.45 (1.88–3.01) <0.0001

Confidence in being able to
manage an asthma attack

6.44 (2.71) 9.49 (0.63) 3.05 (2.34–3.77) <0.0001

Confidence in knowing how to
implement the correct pro-
cedure for asthma first aid

6.36 (2.84) 9.62 (0.56) 3.25 (2.49–4.02) <0.0001

Confidence in correctly using a
spacer device with a puffer

7.42 (2.77) 9.75 (0.52) 2.33 (1.62–3.03) <0.0001

�The mean difference pre and post training was significant at p< 0.005.
†Asthma First Aid Knowledge Questionnaire.
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implement the correct procedure for asthma first aid
(mean change in score was 3.2). We acknowledge that
an increase in confidence or knowledge in asthma first
aid management post training may not translate to
improvement in skills required for asthma first aid
management [11]. Online educational training to
improve knowledge and confidence coupled with
simulation training to improve asthma management
skills may help in sustained improvement in asthma
first aid management knowledge and skills in school
staff [13,14].

We have demonstrated that the increase in know-
ledge and self-confidence in school staff following
eBook training was not different compared to the
increase in school staff who received standard face-to-
face training; this may have been due to sample size
as this study was powered to detect a pre-post differ-
ence in a group rather than between groups. Previous
studies have demonstrated that short educational ses-
sions in the form of seminars and pamphlets designed
for school staff can lead to an increase in asthma
knowledge [15,16]. However, research suggests that
school staff need substantial time outside of school
time to acquire knowledge through capacity building
trainings [17]. The eBook is a digital platform which
can be accessed at a time convenient for school staff
and our data suggest that the eBook can be used as an
alternative to face-to-face training. This is particularly
relevant for school staff unable to access face-to-face
training due to their geographical location or for staff
who prefer a self-paced and self-directed approach to
asthma first aid management training. In addition,
there is potential to provide a blended learning oppor-
tunity for staff offering the best elements of both face-
to- face learning and up to date technology
enabled learning.

One of the limitations of this study is that the
eBook was designed to be completed in the partici-
pant’s own time and we could not prevent contact
between participants from the same school randomized

to the other group (face-to-face training), thus creating
the potential for bias due to a spillover effect. In order
to minimize this risk, we sent the link for the eBook at
the same time participants from the same school were
attending the face-to-face training session. Additionally,
the study participants completed online questionnaire
immediately pre and post training minimizing
researchers bias in data collection. School staff from
only 46 schools participated from the 1262 schools that
were initially approached. This may represent a selec-
tion bias as these schools and staff members are likely
to be more interested and motivated to learn about
asthma management. There was a larger dropout rate
in the eBook group than the face-to-face group (22%
vs. 14%) predominantly due to difficulty in accessing
technology which continues to be an ongoing obstacle
in implementing widespread technology enabled
learning. Asthma First Aid is yet to be recognized
as a formal training requirement and school staff
often have competing professional development
requirements. The Principals of the consenting
schools were required to release their school staff
for a three hour off site training if school staff were
randomized to receive face-to-face training which
contributed to large dropout rates. Although the off-
site face-to-face training sessions were offered at
various venues across the target school areas to
enable staff to attend without having to travel long
distances, the actual number offered in each area
was limited due to the study team resources which
may have been a hindrance to participation as well.
This study focused on measuring the increase in
asthma first aid knowledge and confidence in
schools staff however we did not assess whether the
training actually had an impact on long-term reten-
tion of knowledge. Further research is needed to
investigate long-term retention of knowledge post
training. As identified by Kew and colleagues (19),
this would be an important next step for future
research. However the eBook is an online

Table 3. Comparison of the changes in the mean scores for asthma first aid knowledge questionnaire (AFAKQ) and self-confi-
dence in each intervention group.

Factors
eBook training group
mean change (95% CI)

Face-to-face training group
mean change (95% ci)

AFAKQ† score 1.94 (1.20 – 2.70) 2.40 (1.67 – 3.13)
Confidence in being able to recognize an

asthma attack
2.40 (1.78 –3.02) 2.45 (1.88 – 3.01)

Confidence in being able to manage an
asthma attack

2.81 (2.20 – 3.42) 3.05 (2.34 – 3.77)

Confidence in knowing how to implement correct
procedure for asthma first aid

3.21 (2.60 – 3.82) 3.25 (2.49 – 4.02)

Confidence in correctly using a spacer device with
a puffer

2.59 (1.93 – 3.24 2.33 (1.62 – 3.03)

†Asthma First Aid Knowledge Questionnaire.
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educational tool, which can be accessed at any time
allowing staff to ongoing refresher asthma first aid
management trainings. Additionally as we did not
collect information regarding Indigenous status of
the participating school staff or their ethnic back-
grounds, we were not able to compare effectiveness
of the eBook across different groups of school staff.

Conclusion

We have demonstrated that training of school staff
using the Asthma First Aid Management in Schools
eBook resulted in a significant increase in asthma first
aid knowledge and self-confidence in managing an
asthma attack and this increase was comparable to the
increase due to traditional face-to-face training.
Technology enabled learning may be substituted for
face-to-face training for providing training on asthma
first aid management in settings where human resour-
ces for health education are limited. Future research
investigating the impact of an online educational
training resource on asthma first aid management
skills will help refine asthma first aid management
training manuals for school staff.

Acknowledgement

The authors would like to thank Sydney Children’s Hospital
Foundation and Rotary Club of Sydney Cove for their con-
tinued support in our research endeavors. We are grateful
to Respiratory Department of Sydney Children’s Hospital,
Randwick for their cooperation. We thank all the schools
staff for their time and contribution to the study. The
authors have no conflict of interests. This work was funded
by Rotary Club of Sydney Cove.

Disclosure statement

The authors report no conflicts of interest. The authors
alone are responsible for the content and writing of
the paper.

References

1. Akinbami LJ, Schoendorf KC. Trends in childhood
asthma: prevalence, health care utilization, and mor-
tality. Pediatrics 2002;110:315–322.

2. Fowler MG, Davenport MG, Garg R. School function-
ing of US children with asthma. Pediatrics 1992;90:
939–944.

3. O’Connell EJ. The burden of atopy and asthma in
children. Allergy 2004;59 Suppl 78: 7–11.

4. Silverstein MD, Mair JE, Katusic SK, Wollan PC,
O’connell EJ, Yunginger JW. School attendance and

school performance: a population-based study of chil-
dren with asthma. J Pediatr 2001;139:278–283.

5. Australian Bureau of Statistics. Australian health sur-
vey: first results, 2011-12. Retrieved from http://www.
abs.gov.au/ausstats/abs@.nsf/lookup/4364.0.55.001mainþ
features12011-12

6. Goeman DP, Abramson MJ, McCarthy EA, Douglass,
JA. Asthma mortality in Australia in the 21st century:
a case series analysis. BMJ Open 2013;35:e002539.

7. Australian Institute of Health and Welfare. Asthma
snapshot. Retrieved on 01/08/2018 from https://www.
aihw.gov.au/reports/chronic-respiratory-conditions/asthma/
contents/asthma

8. van der Meer V, Bakker MJ, van den Hout WB, Rabe
KF, Sterk PJ, Kievit J, Assendelft WJJ, et al. Internet-
based self-management plus education compared with
usual care in asthma: a randomized trial. Ann Intern
Med. 2009;151:110–120.

9. Yawn BP, Algatt-Bergstrom PJ, Yawn RA, Wollan P,
Greco M, Gleason M, Markson L, et al. An in-school
CD-ROM asthma education program. J Sch Health
2000;70:153–159.

10. Al Aloola NA, Saba M, Nissen L, Alewairdhi HA,
Alaloola A, Saini B. Development and evaluation of a
school-based asthma educational program. J Asthma
2017;54:419–429.

11. Luckie K, Saini B, Galstaun V, Kritikos V, Collins JC,
Moles RJ. The effectiveness of an online training pro-
gramme to prepare teachers to provide asthma first
aid. J Paediatr Child Health 2018;54:1348–1352

12. Luckie K, Pang TC, Kritikos V, Saini B, Moles RJ.
Development and validation of an asthma first aid
knowledge questionnaire. Res Soc Admin Pharm
2018;14:453–463

13. Borg Sapiano A, Sammut R, Trapani J. The effective-
ness of virtual simulation in improving student
nurses’ knowledge and performance during patient
deterioration: a pre and post test design. Nurse Educ
Today 2018;62:128–133.

14. Soo YY, Luckie KH, Saini B, Kritikos V, Brannan JD,
Moles RJ. Improving childcare staff management of
acute asthma exacerbation - An Australian pilot
study. J Asthma 2017;54:732–740.

15. Abdel EG, El-Herishi S. Asthma education for school
staff in Riyadh city: effectiveness of pamphlets as an
educational tool. J Egypt Publ Health Assoc 2007;82:
147–171.

16. Henry R, Hazell J, Halliday J. Two hour seminar
improves knowledge about childhood asthma in
school staff. J Paediatr Child Health 1994;305:
403–405. doi:10.1111/j.1440-1754.1994.tb00688.x.

17. Shelton M, Jones M. taff Development That Works!
Tale of Four T’s. NASSP Bullet 1996;80582:99–105.
doi:10.1177/019263659608058214.

18. Kew K, Carr R, Donovan T, Gordon M. Asthma edu-
cation for school staff. Cochrane Database Syst. Rev
2017;4:1–47. doi: 10.1002/14651858.CD012255.pub2.

6 S. FRANCIS ET AL.

http://www.abs.gov.au/ausstats/abs@.nsf/lookup/4364.0.55.001main+features12011-12
http://www.abs.gov.au/ausstats/abs@.nsf/lookup/4364.0.55.001main+features12011-12
http://www.abs.gov.au/ausstats/abs@.nsf/lookup/4364.0.55.001main+features12011-12
https://www.aihw.gov.au/reports/chronic-respiratory-conditions/asthma/contents/asthma
https://www.aihw.gov.au/reports/chronic-respiratory-conditions/asthma/contents/asthma
https://www.aihw.gov.au/reports/chronic-respiratory-conditions/asthma/contents/asthma
https://doi.org/10.1111/j.1440-1754.1994.tb00688.x
https://doi.org/10.1177/019263659608058214
https://doi.org/doi:
https://doi.org/10.1002/14651858.CD012255.pub2

	Abstract
	Background
	Objectives
	Methods
	eBook development

	Study design
	Sample size calculation and statistical analysis
	Ethics approval

	Results
	Study population
	Change in asthma first aid knowledge and self-confidence

	Discussion
	Conclusion
	Acknowledgement
	Disclosure statement
	References


